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President — C. H. Andrevves, M.D., F.Pv.S. 

[October 6, 1942] 

Thoughts on the Origin of Influenza .Epidemics [ Abridged ] 

PRESIDENT'S ADDRESS 
By C. H. Andrewes, M.D., F.R.S. 

Influenza seems an appropriate subject for review at this time, for all of us must 
nave at the back of our minds a fear lest a terrible pandemic may occur before the end 
of this war, as it did in 1918-1919. There is little doubt that an influenza epidemic 
which is well under way is spread bv means of droplets and perhaps especially by minute 
droplet nuclei. In this paper, however, I am more concerned with what happens at the 
beginning of an outbreak and with the reasons why epidemics only afflict us at intervals. 

Laboratory studies have been of two main types: "first, the infection with virus 
from human sources of ferrets, of mice, and of chick embryos; second, the estimation 
in human sera of antibodies against the influenza virus, either by neutralization tests 
in mice, or on chick membranes, by complement fixation, or by the new agglutinin- 
inhibition test (Hirst, 1942). This latest test promises to be most valuable; it depends 
upon the fact that suspensions of influenza virus will agglutinate fowl red cells and also 
that this agglutination can be inhibited by specific antiviral sera. 

I. — THE APPARENTLY DIVERSE ^ETIOLOGY OF INFLUENZA 

Various infections of the upper respiratory tract are apt to be labelled “ influenza ” by 
doctors meeting with them. In the 1937 outbreak in this country, .combined clinical 
and laboratory studies attempted to distinguish between epidemic influenza and a group 
of other diseases labelled for convenience “febrile catarrhs” (Stuart-Harris el al., 1938). 
It seemed at that time to he a good generalization that the cases yielding virus were, on 
the whole, of sudden onset and had predominantly constitutional symptoms, while 
the others, the febrile catarrhs, were, on the whole, of more insidious onset and with 
catarrhal symptoms more in evidence. There were other clinical differences between the 
two groups. The distinctions were not sharp enough to permit diagnosis of individual 
cases, but they did apparently suffice to enable one to prophesy with some success whether 
a group of cases would or would not prove to be due to virus infection. In outbreaks 
in 1939 this clinical distinction seemed to break down (Stuart-Harris et ah, 1940). 
Numerous patients and groups of patients, satisfying the 1937 criteria for a diagnosis 
of epidemic influenza, yielded no evidence, on laboratory study, that the influenza virus 
was to blame. Then Francis and Magill (1940b) in America independently isolated from 
patients with clinical influenza a virus which resembled those recovered earlier in being 
pathogenic for ferrets and mice, but which was immunologically quite distinct. For more 
precise definition workers at the National Institute for Medical Research agreed with 
those working in the Rockefeller Foundation’s laboratories in New York (Horsfall et ah, 
1940) to refer to the virus isolated in 1933, and hitherto called epidemic influenza virus, 
as “Influenza A” virus. Francis’ virus, which seems to be the same as Magill’s, seemed 
naturally entitled to be called “Influenza B" virus. Since the viruses of yellow-fever,' 
lymphocytic choriomeningitis, and others may cause influenza-like symptoms in man," 
some thought may be necessary before deciding when a newly recognized virus is to be 
Nov. — Path. 1 
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apparently due to “ Influenza A ” virus, and virus was transmitted to ferrets from a high 
proportion of garglings tested. The only strain available from the 1933 outbreak was 
readily adapted to mice after passage through ferrets (Andrewes, Laidlaw and Smith, 
1934) and in 1937 adaptation to the mouse was also fairly easy (Stuart-Harris et ah, 1938). 
The even years, 1934, 1936, 1938, 1940, 1942, have yielded almost no laboratory evidence 
of “Influenza A” prevalence in England; in the years 1935, 1939 and 1941 A-infection 
has been . apparent, but not on a large scale. There was a big outbreak in 1929 
before those of 1933 and 1937, so that it looked as though a four-year cycle of larger 
outbreaks had become temporarily established; but the small prevalence in 1941 broke 
the sequence. In 1935, strains from one localized outbreak in the Army infected ferrets 
and mice very readily; viruses from other localities did so less easily (Andrewes, Laidlaw 
■and Smith, 1935). In the small A-prevalences of 1939 and 1941, it was more difficult 
than in previous years to establish strains of virus in the ferret, even from cases known 
to be “A” on serological grounds; it was also difficult to adapt viruses from ferret to mouse, 
more particularly in 1941 (Andrewes et al . , 1941). These variations from year to year 
are indicated in the table. 

Findings from the U.S.A. agree on the whole with our own, though data are probably 
not strictly comparable; in particular it is hard to assess the relative importance of different 
American outbreaks. Here, there is apparently less difference between the recorded 
influenza prevalence in “A” years 'and other years; possibly “influenza B” is a more 
important disease in America or, perhaps, one should expect differences to be less sharp 
in a country of such vast area. Serological studies by the Rockefeller Foundation team 
indicate that in the years 1937, -39 and -41, the A-infections constituted respectively 
84, 56 and 70% of the prevailing influenza. As in England, “ Influenza A ” was almost 
absent in the even years, but in the odd years there was less year-to-year fluctuation than 
in England in the ease with which A-infection could be demonstrated by laboratory tests; 
this may be related to the fact that A-prevalences have tended to occur simply every 
other year, not, as with us, every other year with an extraordinary emphasis on one year 
in four. American viruses were adapted to mice very easily in 1937, much less so in 1939. 
Data from Hungary (Taylor et ah, 1941), Australia (Burner and Lush, 1940), Canada 
(Hare et ah, 1942), the West Indies and Argentina confirm that years with most influenza 
are years when A-virus is prevalent, but they do not reveal much about the variation 
in pathogenicity for ferrets and mice of the strains recovered in different years. 

III. — WHEREABOUTS OF INFLUENZA VIRUS BETWEEN EPIDEMICS 

“ Influenza A ” is only prevalent in Britain every other vear, and when it comes, it has 
recently almost confined its activities to the months of January, February and March. 
The virus has in a few instances been recovered from garglings of healthy persons during 
epidemics (Francis et ah, 1937), and there is also good serological evidence that subclinical 
infections occur during epidemics. These may apparently act as sources of spread of infec- 
tion (Pettit, Mudd and Pepper, 1936). But where is the virus between epidemics? There 
is no good evidence of recovery of virus from carriers then. Further, between one epidemic 
and another, the antibody level of the community seems steadily to fall. One would 
expect to find records of rises in the antibody level of at least some individuals, if sub- 
clinical infections were occurring during these long intervals; but in fact the virus seems 
to disappear for about twenty-one months out of the twenty-four. Our two-yearly rhythm 
seems to coincide roughly with that occurring on most of the European Continent and 
in North America. So one can hardly imagine that the virus keeps going by means of 
infection spreading from one place to another, and finally back to its starting-place. Not 
even if we bring in the Southern hemisphere can that theory be made to work. Australia, 
according to Burnet’s studies, had major prevalences of “ Influenza A ” in the winters 
(i.e. our summers) of 1935 and 1939, about two and a half years later than our recent 
large outbreaks. In Argentina, influenza was widespread in 1938 and 1940. It seems 
unprofitable to seek for a solution along these lines. 

When we consider swine influenza, we meet with a similar puzzle. Swine influenza 
breaks out in herds of pigs in the Middle West every winter, but the virus apparently 
disappears every summer. Shope has lately propounded what seems an acceptable answer 
to the question of where the swine influenza virus goes to. In his Messenger lecture 
(Shope, 1942), he has graphically described the story of an outbreak of the disease of 
which the essence is as follows: A herd of pigs is 'perfectly well and eating normally 
on a certain day in October or November. Next morning a'lmost everv member of the 
herd looks ill and is off its feed; the remainder arc poorly by that afternoon Next dav 
swine influenza is fully manifest: all the pigs are lying down, mostly on their sides 
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admitted as an influenza virus: whether the difficulty will prove to be a real one. only 
the future can decide. After some studv of his new “ Influenza B " virus, Francis went 
hack to sera which he had kept in the cold since 1936, when he had investigated a puzzling 
outbreak in California (Francis, 1937). Tests on two of these showed that part at least 
of that epidemic must have been due to the “ Influenza 1J ” virus. In the same way we 
recently retrieved from our cold store sera from the 1939 outbreak in England, and. 
again, comparison of the antibody titres of samples taken early in the disease and in 
convalescence indicated that some of these cases were examples of “ Influenza B (Lush, 
Stunrt-Harris and Andrewes, 1941). 

Epidemiological relations amongst different influenza viruses. — Apart from the sero- 
logically distinct viruses A and B, there can be distinguished serological races of " Influenza 
A ” virus, which show varying degrees of antigenic overlap amongst themselves. In the 
1937 epidemic we recovered around London at about the same time a number of strains 
which were serologically separable (Stuart-Harris et ah, 1938). Thus this apparently single 
outbreak was not due to one strain of virus, unless, as seems unlikely, virus mutations 
had begun to occur freely early in its course. When the far more distinct A and B viruses 
were separated, they also appeared in mixed epidemics. The first known appearance of 
B — in the California outbreak of 1936 — was not apparently accompanied by much ' In- 
fluenza A”, and B outbreaks have occurred in the absence of A in Minnesota, 19." 
(Nigg et ah, 1942), N. Carolina, 1940 (Lcnnette el al., 1941), and Argentina, 1941 (Tavlot, 
1942). Further, the most widespread outbreaks have all, or ncariv all, been predominant} 
due to the A virus; but in rhe few years since B was discovered an astonishing number 
of epidemics have yielded both viruses — England, 1939 (Stuart-Harris et al., 1940), 
Argentina, 1940 (Sordelli, Taylor and I’arodi, 1941), Cuba, 1940, New York, 1940. an 
Eastern U.S., 1941 (Lennette et al., 1941). Sordelli. Taylor and Parodi suggest that i 
behaves epidemiologically unlike A; but rather as an endemic virus with seasonal flare-up- 
concurrence of the two viruses may, therefore, be accidental. 

Much more significant in niv view is the regular occurrence along with the lesser A 
outbreaks, of many cases of clinical influenza which yield no laboratory evidence that r 
or B viruses are concerned. American workers refer to these for convenience as * n ' 
fluenza Y” (Rickard et al., 1941). The table below gives the different types which " ere 
found in 1939 and 1941. 

There is a tendency to interpret recent findings ns meaning that epidemics arc cau>«l 
by numerous different viruses, only two of which have yet been recognized. But th” e 
may be more unity in influenza than such a view would suggest. More facts are needed-, 
but further research will probably show that there are more mixed epidemics than would 
be expected if the causative agents were wholly distinct and independent. Here, I anl 
thinking especially of the association of “ Influenza Y ” with influenza due to the kno"’ n 
viruses A and B. 

Epidemiologists will probably tell me that I worry altogether too much about these 
immunologically distinct influenza viruses. In epidemics of cerebrospinal fever the different 
serological types all, or several of them, spread simultaneously: no one expects a Type 4 
epidemic to be independent of a Type II epidemic. In times of war and famine wholly 
distinct diseases like typhus, relapsing fever and dysentery may rage at the same time- 
The yet unknown subtle factors which determine an influenza epidemic may similarly 
favour the spread of “ Influenza A ” virus, and at the same time of B. and perhaps C 
and others. This may be all, nevertheless 1 shall go on looking for some unifying 
concept which will show us that “ Influenza ” — without anv letters attached — is something 
more concrete than a sudden rise on an epidemiologist s chart. 


II. VARIATIONS IN PROPERTIES OF “ INFLUENZA A ” VIRUS 

Considerable epidemics occurred in the early months of 1<J33 (when the virus was first 
transmitted to the ferret) and in 1937: in those years a large majority of the cases was 

VARIATIONS IN PROPERTIES OF VIRUS IN ENGLAND. 
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apparently due to “ Influenza A ” virus, and virus was transmitted to ferrets from a high 
proportion of garglings tested. The only strain available from the 1933 outbreak was 
readily adapted to mice after passage through ferrets (Andrewes, Laidlaw and Smith, 
1934) and in 1937 adaptation to the mouse was also fairly easy (Stuart -Harris et ah, 1938). 
The even years, 1934, 1936, 1938, 1940, 1942, have yielded almost no laboratory evidence 
of “Influenza A" prevalence in England; in the years 1935, 1939 and 1941 A-infection 
has been _ apparent, but not on a large scale. There was a big outbreak in 1929 
before those of 1933 and 1937, so that it looked as though a four-year cycle of larger 
outbreaks had become temporarily established; but the small prevalence in 1941 broke 
the sequence. In 1935, strains from one localized outbreak in the Army infected ferrets 
and mice very readily; viruses from other localities did so less easily (Andrewes, Laidlaw 
•and Smith, 1935). In the small A-prevalences of 1939 and 1941, it was more difficult 
than in previous vears to establish strains of virus in the ferret, even from cases known 
to be “A" on serological grounds; it was also difficult to adapt viruses from ferret to mouse, 
more particularly in 1941 (Andrewes et al ., 1941). These variations from year to year 
are indicated in the table. 

Findings from the U.S.A. agree on the whole with our own, though data are probably 
not strictly comparable; in particular it is hard to assess the relative importance of different 
American outbreaks. Here, there is apparently less difference between the recorded 
influenza prevalence in “A” vears 'and other years; possibly “influenza B ” is a more 
important disease in America or, perhaps, one should expect differences to be less sharp 
in a country of such vast area. Serological studies by the Rockefeller Foundation team 
indicate that in the vears 1937, -39 and -41. the A-infections constituted respectively 
84, 56 and 70% of the prevailing influenza. As in England, “ Influenza A ’’ was almost 
1 absent in the even years', but in the odd years there was less year-to-year fluctuation than 
in England in the ease with which A-infection could be demonstrated by laboratory tests; 
this may be related to the fact that A-prevalences have tended to occur simply every 
other year, not, as with us, every other year with an extraordinary emphasis on one year 
in four. American viruses were adapted to mice very easily in 1937, much less so in 1939. 
Data from Hungarv (Taylor et al., 1941), Australia (Burnet and Lush. 1940), Canada 
(Hare et al., 1942), the West Indies and Argentina confirm that years with most influenza 
are years when A-virus is prevalent, but they do not reveal much about the variation 
in pathogenicity for ferrets and mice of the strains recovered in different years. 

III. — WHEREABOUTS OF INFLUENZA VIRUS BETWEEN EPIDEMICS 

“ Influenza A ” is only prevalent in Britain every other vear, and when it comes, it has 
recently almost confined its activities to the months of January, February' and March. 
The virus has in a few instances been recovered from garglings of healthy persons during 
epidemics (Francis et al., 1937), and there is also good serological evidence that subclinical 
infections occur during epidemics. These may apparently act as sources of spread of infec- 
tion (Pettit, Mudd and Pepper, 1936). But where is the virus between epidemics? There 
is no good evidence of recovery of virus from carriers then. Further, between one epidemic 
and another, the antibody level of the community seems steadily to fall. One would 
expea to find records of rises in the antibody level of at least some individuals, if sub- 
clinical infections were occurring during these long intervals; but in fact the virus seems 
to disappear for about twentv-one months out of the twenty'-four. Our two-vearly rhythm 
seems to coincide roughly with that occurring on most of the European Continent and 
in North America. So one can hardly imagine that the virus keeps going by means of 
infeaion spreading from one place to another, and finally back to its starting-place. Not 
even if we bring in the Southern hemisphere can that theory be made to work. Australia, 
according to Burnet’s studies, had major prevalences of “ Influenza A ” in the winters 
(i.e. our summers) of 1935 and 1939, about two and a half years later than our recent 
large outbreaks. In Argentina, influenza was widespread in 1938 and 1940. It seems 
unprofitable to seek for a solution along these lines. 

When we consider swine influenza, we meet with a similar puzzle. Swine influenza 
breaks out in herds of pigs in the Middle West every winter, but the virus apparently 
disappears every summer. Shope has lately propounded what seems an acceptable answer 
to the question of where the swine influenza virus goes to. In his Messenger lecture 
(Shope, 1942), he has graphically described the story of an outbreak of the disease, of 
which the essence is as follows: A herd of pigs is perfectly well and eating normally 
on a certain day in October or November. Next morning almost everv member of the 
herd looks ill and is off its feed; the remainder are poorlv bv that afternoon Next dav 
swine influenza is fully manifest: all the pigs are lying down, mostly on their sides 
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and in respiratory distress; many are coughing; in the next few days a few die, and the 
rest seem likely to die, but in fact rapid recovery sets in after about six days and the 
mortality is probably only about 2%. This will not be an isolated occurrence, but the same 
thing will be happening at the same time to perhaps two dozen other herds within 5 mite: 
moreover, and this is important, there will have been no contact between the different 
herds. Such an epizootic has some dependence on the weather, occurring as it docs every 
autumn, but earlier in those years with cold rains and early snows. In addition some other 
factor may have been noticed. “It may be that the pigs had just a few days before been 
turned into a cornfield to ‘ hog it down ’, or, on a particularly cold night, they may 
have sweated because of piling up badly in the barn or hog house; or they may hare 
bedded down outdoors around the straw stack on a wet rainy night; or the end door 
of the hog house was accidentally left open one night: or they slept in a draught; or 
any one of a number of other things may be held directly accountable by the owner. 

Now Shope’s thesis is that the virus has been seeded into the herd well ahead of the 
epidemic, but has produced no disease until some trigger of the kind described in this 
quotation has fired the epidemic off. Swine influenza is undoubtedly directly infections 
from pig to pig, but this explosive outbreak is, he thinks, too sudden to be explained 
by the ordinary mechanism of droplet infection. 

A clue to the mystery is afforded by Shope's (1941) observations on the survival of swine 
influenza virus in lung-worms of the genera Metastrongylus and Chxrostrongylu*. an j‘ 
these are almost universally present in pigs’ lungs in the Middle West. In a pig with 
swine influenza, the lung-worms in its^ lungs take up the virus, and this is present 
in the embrvonated ova which duly pass out through the pig's alimentary canal. The 
intermediate host of the lung-worms is the earthworm. Earthworms consume the lung- 
worm ova which have been passed in the pigs’ farces, and the lnngworms go through 
further phases of their life cycle within the earthworms. In due course pigs ear thc* c 
infected earth-worms, and the lnngworms find their way through the pig's intestinal 
wall to the lungs — still faithfully carrying the influenza virus throughout their travels. 
But the infected pig docs not thereupon get swine influenza. Some provoking stimulus is 
necessary to activate it. In Shope’s experiments the most regular way of doing it was to gi' e 
repeated intramuscular injections of live or killed Hxmophilus influenza;; but i ntra- 
pulmonary injection of calcium chloride and other apparently unrelated insults to th e 
pig have provoked the disease. Shope has tried to imitate the kind of upset which 
naturally determines an epizootic in the field, but has been unsuccessful. But, interestingly 
enough, no kind of provocation will elicit the disease in properly prepared pigs if i" e 
attempt is made in the summer months. Swine influenza virus can survive in worms 
for far longer than is necessary to explain the carry-over from one epidemic season to th c 
next. Recent studies in the field indicate that this survival is probably of real importance, 
and not merely an artificial laboratory phenomenon. 

It seems a reasonable conclusion that the natural epizootic occurring simultaneously 
in every one of a herd of pigs can be explained by the action of a provoking stimulus-p- 
it is not clear exactly what — on animals already harbouring the virus-infected worms m 
their lungs. 

Now, has all this any importance for the student of epidemics in man? A helminth 
reservoir of human virus is not inconceivable, but does not seem very lfkely; it is hard 
to know what worm could be held to be the responsible agent. The story of the swine 
virus does teach one very important thing: an influenza virus can exist in a masked or 
occult form. In the lung-worm ova, in the earth-worm and even in the pig after it has 
swallowed the worms, but before it has been provoked, the virus cannot be demonstrated 
directly by inoculation of material into ferrets or mice. Only after this strange, provoking 
performance, does it shed thc mask and become once more recognizable as an infectious 
virus. It seems to me verv likelv that human influenza viruses also can exist in an occult 
form, not necessarily in a worm, not necessarily outside the human being: this thesis 1 
will elaborate presently. Before we leave swine influenza, I must mention that the disease, 
as it occurs in Britain (Blakemore and Gledhill, 1941) and Northern Ireland (Lament. 
193S), shows some epidemiological differences from what is seen in Iowa; the natural 
historv of rhe virus is not necessarily the same in the two continents. 


iv . — antibodies and immunity 

We now come to the puzzling question of the relationship between active immunity 
-md the titre of circulating antibodies. In experiments with ferrets, the amount of 
neutralizing antibody affords a fairly good guide to the degree of active .mmunity. Thc 
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same is true of the few recorded attempts to test the matter by deliberate experiments 
on man (Smorodinzew et al., 1937; Burnet and Foley, 19-40). But the relation of antibody 
litre to man’s immunity against infection in a natural epidemic is much less definite. 
Conflicting statements have been made by workers whether using the neutralization or 
the complement-fixation test. The most recent work, carried out on the most extensive 
material, is that of Rickard and others (1941). They divided their human material into 
groups according to the level of their neutralizing antibodies, and found that if the 
antibodies were low. the chances of catching “ Influenza A ” were higher, but onlv 1 -6 
times higher than the average while, if the antibody was of the highest grade, the 
chances of contracting the disease were lessened, but again not very greatly, perhaps 
halved. Thus, if vou have a high antibody level, you are entitled to some measure of 
satisfaction, but by no means to unlimited confidence. The findings are borne out bv 
the results of inoculation with formolized vaccines. These are capable of increasing 
antibody-level, but from what I have just said, such increase could not be expected to 
produce a high probability of protection. Nor indeed does it; the latest reports from 
America record at best a halving of the incidence of “ Influenza A ” (Horsfall et al., 
1941), at the worst no certain protection at all (Siegel et al., 1942). Now, in their studies 
on antibody levels and on the effects of vaccination, the American workers used, as their 
main criterion for diagnosing “ Influenza A ” or “ B ”, the occurrence of a rise in antibodv 
against one of those viruses in the course of the illness. Cases showing no rise against 
either virus were called influenza of unknown origin (“ Influenza Y ”). Fig. 2 in their 
paper (Rickard et al., 1941) shows that the level of antibodies to A-virus did not affect - 
liability to B-infection; this would be anticipated since the viruses are antigenically 
distinct. But, quite unexpectedlv, liability to “ Influenza Y ” was, in the group with 
high antibodies to A, much higher than the expected rate. This means that, though 
high antibodies may halve the chances of getting what a laboratory worker is pleased 
to label “Influenza A”, the prospects of contracting the very unpleasant disease popu- 
larly described as “ flu ”, are much less affected. In some studies a favourable effect has 
been produced, by inoculation, on the incidence of “ Influenza A ”, but very little on that 
of clinical influenza as a whole. American workers have put forward an explanation 
of these phenomena: They have found that in persons with initially high antibodies, 
vaccination causes a relatively small increase in titre; it is arguable then that people 
having high titres, whether naturally or as a result of vaccination, might suffer from 
actual virus infection without any change in antibody-level. The artificial serological 
criteria used for diagnosing “ Influenza A ” infection would then naturally lead to their 
being labelled “ Influenza Y ” : hence the excess of influenza of apparently unknown 
causation in those with high A-antibodies. There is certainly something in this argu- 
ment, whether or not it will wholly cover the facts. Another possible explanation will be 
mentioned later. 

Here, then, are our difficulties: First, we have periodical outbreaks of influenza; the 
major ones are apparently due chiefly to “ Influenz.a A others may be due wholly or 
partly to “ Influenza B In others, however, we fail to detect in many cases any signs 
of the presence of the influenza viruses we know about, though the illnesses are clinically 
like those of known “Influenza A” and “B” virus infections, and occur along with them. 

Second, “ Influenza A " viruses vary from one outbreak to another, both antigenically, 
in their rapidity of spread in the human population, in the ease with which they are 
established in ferrets and in the ease with which the ferret- adapted strains can be got to 
infect mice. On the whole the strains most infective and virulent for man have been 
those which most readily infect laboratory animals, but this relationship is by no means' 
certain. Third, we have to discover where "Influenza A” virus lies quiescent for twenty-one 
months out of twenty-four. Can it, as seems likely with swine influenza virus, persist 
somewhere in an occult form? Fourth, some relationship is shown to exist between the 
immunity of an individual and the level of neutralizing antibodies in his serum; yet 
potent antibodies only diminish to a limited extent his liability to infection. 

To find a solution let me picture what I will term a basic influenza- virus, stripped 
of a number of its properties, including all or almost all that A-antigen which makes it 
recognizable to us serologically as “ A-influenza ” virus. It would then resemble the 
degraded forms of many bacteria which exist in a form lacking a familiar antigen. Loss 
of these various properties would, we may imagine, prevent it from multiplying rapidlv, 
causing symptoms in its human host, or stimulating in him formation of A-antibodies- 
it would lead to loss of power to infect ferrets, mice and chicken embrvos. In other 
' words, the virus would lack all the properties by which we in the laboratory can detect 
its presence. It is perhaps less of a jolt to our preconceived ideas to picture this basic 
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virus as a latent virus persisting harmlessly in cells of human carriers, but if we accept 
Shope's findings in earthworms, we must not rule out the possibility that it hides in 
some other host between epidemics. It is likely that basic virus does not persist indefinitely 
in a large proportion of human beings, for in small isolated communities such as St. Helena 
and Iristan da Cunha, influenza tends to disappear. for. long periods, and not to recur 
every two years or so as in Britain and North America. 

Ability to form A-antigen and perhaps other properties affecting virulence may be 
supposed to vary quantitatively. To try to explain everything in terms of A-antigen 
alone is probably to over-simplify, but it is not unlikely that there is a tendency for several 
properties to increase or diminish pari passu. 

In winter when other respiratory pathogens pass from host to host more easily, our 
basic virus is helped to travel too, and a chance passage through several successive hosts 
with low A-antibody or otherwise poor resistance may increase its virulence and power 
to make A-antigen. We can see how quantities of A-antigen could help the virus by 
“ saturating the defences Our first line of defence is probably the virus-inactivating 
agent discovered in human nasal secretions independently bv Burnet and Francis. Burnet 
{Burnet el ah, 1939) has adduced evidence that this acts differently front antibody and 
thinks it may be an enzyme akin to, but not identical with, lysozyme. Francis {1940a, 
1941), on the other hand, has shown grounds for identifying it with specific antibody. 
Which of them is right remains to be seen. In either event the reaction is likely to be 
v.ith A-antigen on the surface of the virus. Now we know that potent A-antibodies, 
though not useless, are of extremely limited value in diminishing one's chances of con- 
tracting influenza in an epidemic. Burnet (1942) has made the valuable suggestion that 
the first cases of influenza in an outbreak may be found to occur in people with low 
antibody. The evolution by the virus of more and more A-antigen — or something else 
which reduced the efficacy of the specific means of defence — would render it capable, as 
the process went on, of infecting a farger and larger proportion of the community includ- 
ing, later, those with relatively high antibodies. Chart I depicts graphically the properties 
of “ Influenza A ” viruses of various grades of virulence. If such a gradation has any 
reality, influenza becomes easier to understand. But I had better admit that only the 
middle reaches of the chart have any justification as yet in experimental facts. Grade I, 
the basic virus, probably spreads very little, but remains between epidemics in a small 
number of human carriers — possibly elsewhere; under special conditions, however, it is 
disseminated, probably in advance of a recognized epidemic. Whether it would immunize 
against overt disease one cannot say, but if so, and if such a virus spread through a 
community without further increase in virulence, one might expect it would prevent 
an epidemic of overt disease from arising and causing trouble. More will be said later 
of the possibility of controlling influenza by artificial immunization with a living virus 
of negligible virulence. But let us note that Freeman (1941) has lately reported that a 
mouse-pneumonia virus may be carried as a latent infection by stocks of mice, all members 
of which are highly susceptible to strains of the same virus after its virulence has been 
raised by passage. Grade II virus is the hypothetical agent causing a large number of 
those cases of influenza which occur mixed with “ Influenzas A or B ", but get labelled 
“ Influenza Y ” because no evidence of the workings of A or B is to be detected. (I am 
not suggesting, of course, that no “ complete ” influenza viruses other than A and B 
remain to be discovered.) Possibly, also, influenzas of the even years, when A is not 
detected, may prove to be due in part to “incomplete” or Grade II viruses. 

Grade III viruses perhaps acquire at about the same time ability to infect ferrets and 
to make much A-antigen; at times the one property may be acquired first, at times the 
other. We have already mentioned that in some outbreaks it may be impossible to infect 
ferrets with virus from cases proven serologically to be “A-influenza On the other hand 
Grade III would include viruses such ns Glover and I encountered in 1941 (Andrcwes 
cl aL, 1941). Seven “strains” were then obtained from garglings of influenza patients, 
and these were apparendy propagated for a number of passages in ferrets before they 
petered out and were lost. Tests on sera from recovered ferrets in each of these series 
showed that no antibodies against A or B viruses were present. Fever and symptoms 
in ferrets were usually tvpical, but there were more symptomless infections in a trans- 
mission series than were encountered with A-strains isolated in the same year. A bacterial 
cause for the ferret svmptoms was apparently excluded. We felt that an agent was being 
transmitted but that this could not be securely established in ferrets. The results con- 
trasted with those of 1940, when all material inoculated into ferrets gave unequivocally 
negative results. Similar elusive “ doubtful strains ” have also been met with in the United 
States (Lennette et a!., 1941) and Canada (Hare el al., 1942). 
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With Grade IV strains we reach firmer ground. Patients from whom these are obtained 
develop A-antibodies during their illness. Ferrets are infected in a varying proportion 
of attempts, and viruses after passage through ferrets can usually be adapted to mice, 
though often with some difficulty. Such viruses have been met with in England in 1939 
and 1941. and recent American strains probably come also into this category. 



GRADES of INFLUENZA VIRUS 


CHART t. 


Grade V viruses are those which have caused more widespread outbreaks over here in 
1933 and 1937, and which infect ferrets and mice with relative case. Australian 1935 
and 1939 strains would be included in this group. We have not yet enough information 
to guess what grade of virulence has to be attained before amniotic inoculation, as described 
by Burnet (1940), will be successful. We do not know what relationship exists between 
the pandemic influenza of 1918-1919 and those of the last decade, though many people, 
including myself, would guess that influenza virus underwent an antigenic mutation about 
June 1918, enabling it to spread in an unwonted manner, especially in young adults; 
such a virus would belong to our Grade VI. A further mutation or enhancement of 
virulence occurring about August 1918 would give us Grade VII, capable of causing many 
fatal pneumonias. So far “ Influenza B ” virus has not shown itself capable of rising 
higher than Grade III or IV. Possiblv it runs up and down the scale of virulence inde- 
pendently, apart from a common seasonal factor, of what its cousin “ A ” is doing. 
But, knowing what we do of the potentialities of a rough pneumococcus (cf. Griffith, 1928), 
we cannot ignore the possibility that our basic virus has the power to develop either A 
or B antigen, or perhaps others, yet unrecognized. 

The occurrence of influenza in an individual or a community is unlikely to depend solely 
on the grade of influenza virus; no doubt specific and non-specific resistance of the 
individual or community, weather and social conditions also play their part. The diagram 
therefore cannot achieve the impossible in elucidating the problem of influenza. Nor 
need the influenza viruses of one outbreak all belong to one grade. Rather will the mean 
of the virulence-grade of prevalent viruses vary from time to time. 

Two facts, when placed in juxtaposition, give occasion for serious thought. Chart II 
shows that this country was remarkably free from influenza for some years prior to 1890, 
but following the epidemic prevalence of the early ’90s, the incidence of influenza has 
never fallen to a level approaching that of 1890. Evidently an abnormal influenza epoch 
set in. Various causes mav have been concerned. To quote Greenwood (1920): “Some- 
thing is to be allowed to fashion in nomenclature; but when all discounts equitably due 
have been made, it will still be found that the position lost in 1890 has never been 
regained.” It is noteworthy that data from the European Continent, North America, 
and Australia show the same state of affairs as those from England and Wales. Our 
present interest is in placing the fact alongside this other fact: in years such as 1934, 
1936, 1938, 1940 and 1942 “ Influenza A ”, so far as we can judge from laboratory tests, 
has been practically non-existent in England. These have been years during which as 
I have already mentioned, the prevalence of clinical influenza was high in comparison 
with that of the pre-1890 era. Apparently then, waves of “ Influenza A ”, at anv rate 
since the virus was recognized in 1933, have been superimposed on an increased prevalence 
of something which is not " Influenza A ” as we know it. Maybe several diseases 
simultaneously acquired greater importance after the influenza epidemic of 1890 owin<* 
to different social conditions, but it is a little hard to believe. I feel more armored 
by the hypothesis that the influenza virus has been regularly taking a heavier toll of 
human lives since 1890 than in the previous forty years, but 'that only i n certain v e — 
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have circumstances allowed it to attain that {trade at which it becomes recognizable to us 
as “ Influenza A h b 

I cannot report concrete facts concerning the quantitative variation in the amount of 
A-antigen made by influenza viruses at different times; for we only know how to study 
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those viruses which are readily adapted to iaboratorv animals, and once they have reached 
that stage, all strains seem to make plenty of specific antigen. I feel that the conception 
of a base influenza virus does suggest new lines of experimental attack. I wish we knew 
as much of the chemical nature of influenza virus as we do of those of vaccinia and 
tobacco mosaic. Unfortunately influenza virus tends to be mixed with tissue particles of 
much the same size as itself and purification by physical methods is therefore harder. 
It would seem to me worth trying to strip the A-antigen off the virus chemically and seek 
for something underneath recognizable by serological methods. One might thus find 
a new approach to epidemiological study by learning how to recognize infections with 
the lowest grades (I-III) of the virus. 

In winter-time a certain number of people may be carrying avirulent basic influenza 
virus. The seasonal coughs and colds permit the spreading of this virus, and passage 
through a, series of unduly susceptible persons allows it to increase its grade of virulence 
till it can cause symptoms in man. It is perhaps noteworthy that three recent descriptions 
record that influenza outbreaks in communities followed a few weeks after epidemics of 
febrile-catarrhs which yielded no virus (Stuart-Harris et ah, 1938, 19-10; Siegel el al., 1942). 
These sequences may not have been accidental; the catarrhs may have played a part in 
the genesis of the influenza outbreaks. One should not. however, expect a catarrhal 
outbreak to precede one of influenza in every locality. A moderate view would picture 
epidemics of influenza not as arising from a single source nor yet from latent infections 
of ubiquitous distribution, but rather from a limited number of scattered foci. When 
virulence had been stepped up locally, further spread by droplet infection could occur 
in tire orthodox way. Increase in grade of virulence and spread through the community 
would be expected to be accelerated, or to slow down and cease, according to the strength 
of various factors including, probably, the average antibody-level. It is hard to say 
whether, as in swine influenza, a change in weather or some other trigger plays a vital 
part in determining the onset of a recognizable epidemic; we must beware, in this 
connexion, of thinking only of an English January; twice in recent years outbreaks have 
occurred in the West Indies in late summer. Just as passage through very susceptible 
persons has been pictured as leading to an increase in “grade of virus, so passage 
rhroutrh those relatively immune would be likelv to induce a fall, perhaps more rapid 
than the rise. Here, 'maybe, lies the explanation of the excessive numbers of “ Y ’’ 
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influenzas in people with high antibody-titre. The difficulty is that, if virus in such 
persons rapidly became degraded and lost its A-antigen, we could not, with our present 
■methods, detect that virus was present at all; we should merely fail to infect animals, 
fail to detect an antibody -rise in our patient and label him “ Y ” or “ Influenza of unknown 
cause 

The outline I have given of a gradation in properties of influenza viruses from basic 
virus to pandemic virus may prove to be far from a true picture. But, if true, it would 
afford a feasible explanation of our difficulties — of the failure to find A-virus between 
epidemics, of the occurrence in many outbreaks of mixtures of A and Y, of the variations 
in biological properties of viruses isolated at different times, and of the anomalies in the 
relation between antibody-titre and active immunity. Can the picture help us to see 
how to prevent or control influenza epidemics? It might, I think, hint that the sequence 
of events leading to an epidemic is complex and might be interrupted at several different 
points. First, it could be attacked at its beginnings when virus of low grade is being given 
opportunity to spread widely, and to find a favourable medium for improving its status. 
Much has been written lately on the possibility of improving aerial hygiene in the future 
by better ventilation, ultra-violet light and antiseptic mists. I like to hope that such 
measures, if they decrease other respiratory infections, will make it difficult for influenza 
virus ever to get up its evolutionary momentum. But if the first stages of up-grading 
of the virus have been passed, we may yet hope to make conditions unfavourable for the 
parasite’s further progress. Present methods of vaccination have, as alreadv mentioned, 
only a limited value in protecting individuals. But I should not be surprised if influenza 
quickly faded out if introduced into a closed community, most, or all, of whom had been 
vaccinated recently, and whose antibodv-level was accordingly high. Such would be more 
likely to happen if the virus had not already attained too high a grade. Since influenza 
strikes different communities in what now seems an unpredictable manner, it will naturallv 
be a matter of very great difficulty to determine whether or not the antibody-level of a 
group plays a part in determining its freedom from attack — a far harder problem than 
that which has already proved difficult to decide as regards the individual. Burnet (1937) 
has suggested that intra-nasal instillation of living attenuated virus might prove an effective 
immunizing procedure. This idea has great thecretical advantages, but at present we do 
not know how to obtain at will a safe and effective attenuated virus. I should liken the 
use of such a virus to the lighting of small controllable fires in advance of a dangerous 
spreading conflagration. One could do it only in the face of a grave menace, and if one 
were fairly sure that the fire one lit could not itself get out of hand. Another method 
of control has been suggested by Smorodinzew and others (1940) — local passive immuniza- 
tion of the respirator)' mucosa by inhalation of atomized antiserum; very good results 
in man are claimed. Experimentally, such a method has proved effective in protecting 
mice against influenzal pneumonia, but much less so in preventing the nasal infection 
of ferrets (Taylor, 1941: Zellat and Henle, 1941). 
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Recurring Juvenile Vitreous Haemorrhage 
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The condition known in this country as Eales’ disease was first described in 1880. 

A summary of the literature and a description of the disease were given in 1932 by 
H. P. Hutchinson. Since that date there have been few references to it here, but on the 
Continent and in America it has received some attention. 

Hutchinson (1932) concluded inter alia (1) that no constitutional disease is usuallv 
present, but often some measure of lowered vitality seems to exist, (2) that there is no 
satisfactory evidence that tuberculosis is a cause, (3) that the disease is probably due to 
a deficiency in some blood constituent or to the presence of some toxic product causing 
damage to the capillary endothelium with resulting diapedcsis. He mentioned too a 
possible vitamin deficiencv allied to scurvy, although no symptoms of scurvy' except 
cpistaxis have been noticed. 

Lawson (1935) in a discussion on diseases of the blood, stated that Eales’ 
disease was characterized by a marked increase in the coagulation time of the blood. I 
have not been able to find any confirmation of this nor have my own observations shown 
that this is true. As Hutchinson says: “Deficiency in calcium, prolonged bleeding time 
and delayed coagulation seem to be ruled out in almost every case in which these points 
have been investigated.” 

R. T. Paton (1938) described five cases, and concluded that the condition was always 
traumatic, toxic or infective. 

Jeandelizc and Drouet (1936) attributed the disease to an endocrine defect. They 
assert that there was a condition of hyperpituitarism which might either be primary, 
or secondary to hvper- or hvpo-thyroidism or to dysfunction of the adrenals or gonads. 
Its presence was shown bv the detection in the urine of a melanosome-dispersing factor. 
The only other evidence which they give is (1) a narrowing of the visual fields, chieflv 
bitemporal, amounting to ten or twenty degrees, (2) a hypei tension of the retinal arteries. 

Recent work by Noble and others (1938) on the posterior lobe of the pituitary has shown 
that injection of its extract produces pressor effects and hyperglvctemia, sometimes with 
achlorhydria and hypcrchromic anremia, whilst the urine of the experimental animals 
contains substances producing pressor and anti-diuretic effects: tested on the frog a 
melanosome-dispersing action is obtained. Idris Jones (1938) has described a case in 
which these findings were detected clinically and diagnosed as due to an over-activitv 
of the posterior lobe of the pituitary gland. His patient was a man of 26 and the 
disability lasted only a few months. There was no vitreous haemorrhage. 

Dax (1938) reported the presence of a melanosome-dispersing substance in the blood 
and urine of eight adult mental defectives with retinitis pigmentosa. Idris Jones tells me 
that he would hesitate to say that this substance is pathognomonic of hyperpituitarism, 
but should there be other evidence of excessive pituitary action, then it could be used 
as a confirmation. 


McArevey and Somerville-Large (1939) showed two cases of Eales’ disease with a low 
excretion of vitamin C in the urine, both of which had suffered no relapses since that diet 
was augmented. The period of freedom from recurrence is. however, not stated. Several 
observers, including Hutchinson (1932) have suggested that some deficiency condition 
mav be present in this disease, and the above observations invite confirmation. 

Harris (1940, 1942) recently found that school children show a low level of vitamin C 
at the end of the winter, and that the present average is lower than in a pre-war period 
Figures for the age-group corresponding to that of patients with Eales' disease can be 
obtained from papers entitled “ Vitamin C Survev of Medical Students ” in 1939 and 1940 
(Harrison ct ah, 1939: Francis and Wormall, 1942). The latter vear shows a lower level 
presumably owing to war-time diet. ' ’ 

The symptomatology of severe vitamin C defect is described bv Crandon (19401 
These researches indicate that ascorbic acid is stored in the'bodv, and that a hieh 
blood and urine content is only found after saturation has been reached. The detemtiifa- 
NOV. — OPHTH. 1 
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Flint and Harrington (193-1) described the formation of small vessels as occurring at 
the site of haemorrhage into the vitreous and noticed their retrogression later as the vitreous 
cleared. In this case there seemed no other lesion, to account for the haemorrhage. The 
spot on the upper right hand corner of the sketch has disappeared eighteen months later. 

The patient was a male, aged 31 at the time of his first obscuration. He is an active man in excellent health. The 
right eye alone has been affected. No fundus change can be found in the left eye. There has been no iridocyclitis. 
His case was observed over a period of five and a half years and there have been some five or six attacks of which the 
second was the only severe one. In this vision was reduced to hand ‘movements but had recovered to 6/9 after nine 
months. The sketch was made after the last attack, two years ago. 

Clinical examination and routine investigations, made within a few weeks of his severe second attack, revealed 
nothing abnormal. Radiography showed gross mucosal thickening of the maxillary antra, '’whilst in the teeth there 
was some apical absorption and "peri-apical necrosis, with slight alveolar erosion in the upper indsors. 

The dotting time of the blood was five minutes, and it was interesting that this time was lengthened to five and a 
half min utes a lew hours after intravenous injection of cal d urn gluconate, whilst the same time was registered the day 
after an intravenous injection of calcium chloride. The serum calcium content of the blood-serum was 9-9 mg. per 
100 c.c. and the plasma phosphorus was 4*7 mg. per 100 c.c., both figures being within the normal. 

CASE II. — A similar appearance was seen in B — . F — ., in whom the retina also showed a localized detachment 
containing venules : these vessels were bowed forward, narrowed and kinked. Some evidence of periphlebitis had 
been noted on the occasion of the first haemorrhage in a sheathing of two of the superior venous branches ; it seemed 
possible that the haemorrhage had come from the same venules on the three occasions in which a study of his fundi 
were made after an attack. 

This man, a well-nourished Jew, aged 29, stated th3t his several attacks had always come on after an exertion some- 
what in excess of those made in his usual sedentary occupation. He had no iridocyclitis, but a few small round foci 
*of choroiditis were noted, which seemed to be of old standing and not to be connected with the bleeding points. 

A search for an etiological factor failed. He had some dilated veins on the legs, but had had no phlebitis in con- 
nexion with th em. The blood XTassermann was negative, the blood -count normal and no abnormality could be detected 
in general clinical examination. His case had been under observation- for three and a quarter years, during which he 
has had three attacks, all in the right eye ; the visual acuity has cleared to G G on each occasion. 

CASE III. — A woman (E. K.), aged 25. The left eye only was affected. An upper retinal vein seemed to provide 
the leaking point, and three weeks after the first onset a whitish area surrounded by some pigment was seen some way 
from the optic disc on the nasal branch of the superior temporal vein. Two^months after the second relapse, a sketch 
was made and showed a patch on the same vein with brownish fibres coming from it, suggestive of a source of the 
hemorrhage. After a third attack, four months after the second, the fundus could be seen fairly well, and around the 
site of the supposed leak some retinal oedema was apparent together with a thin layer of subretinal hemorrhage. 
Two more profuse attacks at intervals of three weeks followed, and as vision three months later was still reduced to 
hand movements, an aspiration of the vitreous was attempted. Only a minimum of fluid was evacuated, however, and 
although some clearing of the vitreous after an attack of iritis improved vision to finger-counting at two metres, a. 
detachment of the retina occurred which did not respond to operation, and the eye became blind. 

All routine examinations, here again, were entirely negative. Radiography of the skull showed nothing abnormal ; 
the blood calcium at 12 mg. per 100 c.c. of serum was slightly higher than normal. 

CASE IV. — S. XT., male, aged 37. whose left eye only was involved, was not followed over any length of time, and 
is mentioned because he had a chronic osteomyelitis of the great trochanter, which had followed an injury at the age 
of 14. There was no evidence clinically or radiologicallv that this was tuberculous, though the possibility could not 
be excluded. 


CASE V. — M. G„ now aged 32, a well-built married woman, has been under observation for ten years. During 
that time the left eye only has been affected and has suffered at least five attacks, although none has occurred for seven 
years past. Her first attack occurred with an anterior uveitis, but in the subsequent ones, the vitreous harmorrhage 
has been the o us tending feature. With the development of a retinitis pro life rans the attacks ceased. After the last 
attack the vision improved from finger counting at twelve inches to 6 '24 in three months. This attack was treated with 
intravenous calcium chloride, but owing to some leakage into the tissues, a fairly severe cellulitis of the arm developed. 
This may be worth notice, as a form of shock therapy, for after this no further attacks occurred. 

This woman maintained that her relapses occurred with menstruation, on one occasion simultaneously with a severe 
attack of nasal catarrh. The menstrual association has been noted by Jeandelize and Drouet (1936) and by Foster 
Moore (1922). No general cause was discovered. The blood coagulation time was three and a quarter minutes on 
one occasion, and during a menstrual period it was found to be four minutes. A_ blood-county showed only a slight 
anaemia, the colour-index being 1*0, the hremoglobin S2° 0 . Blood W’asscrmann reaction was negative, and gynecological 
examination showed only a small erosion of the cervix. 

CASE VI. — A. B., male, aged 2S at the onset of the attack, was observed for three and a half years. During that 
time the right eye only was affected. In the first year several slight attacks were reported. Then a severe one reduced 
vision to finger counting at twelve inches, but this had been restored to G 5 in nine months’ time. Two and a half Years 
later, again, a mild attack of “ streaks ” occurred, 5 5 being regained later. 

Though there wax no evidence of iridocyclitis, there was here again a suggestion of periphlebitis in the appearance 
of white bands enshea thing a peripheral vein in the upper part of the fundus, three weeks after the severe attack. Nine 
months later an inferior nasal vein at 3.30 was noted as kinked, and terminated in an area of whitish tissue in the retina 
possibly a source of hemorrhage. Following the last attack two and a half years later, a dot was noticed at 4.30 just 
below this old scar, suggesting that the same site had leaked again. 

General examination, six days after his severe relapse, revealed nothing abnormal except that the blood-pr*ssure 
was high at 154/110. The^blood coagulation time was five minutes. 

CASE VII. — L- J. P-, male, aged 1<, when the first hxmorrhage occurred in the right eve. He was under obse-- * 
vation for one and a half years only and during that time he had three attacks, the left eye "not being afT-eted. After 
the last attack, acme iridocyclitis with low tension followed a slight trauma. The attack in this man did not drir 
at all well (6/3G was the best registered) and no notes of the fundus changes are available. It would seem nosxihlTrhV* 
the uveal attack may have been associated with an extensive retinal periphlebitis, for vision was redu~-d tn 
counting. His general condition was noted as good. nn => :r 


— by “•» nuue, was 21 years of age at his hrst alarm. He was, and :s, a min of sturdv nhvsTr,,.. * 
apparently perfect health. His is the only case in this series in which both eyes have been affected hm rV,- in 
was not attacked until four years after the other. Each eye shows evidence of iridocvclitis. * ” ie t c *' e 

..The fundus sketch of the right eye (fig. 2) was made one year after the last attack," and the details ^ , 

difficult of definition, owing to secondary changes in the lens. This eye had had several attacks over fitU 

last one a year ago, associated with a sharp iritis. During the last six months the vitreous has cleared 

and it cm be seen that the fundus changes are extensive. AH the retinal vessels are attenuated but th- 

branches are markedly so At 1 d_d_ Irom the disc these upper vessels disappear into a patch of retinal nasa ] 

emerge beyond as residual white lines onlv. The whole appearance suggests a perivasculitis of 

with permanent occlusion. oi Doth artery and vein 

, fundus is still obscured by masses of hxmorrhage, the onlv definite visible chant*.* - « 

choroidal degeneration quite separate from any retinal vessel. ' S ‘ D1C cnan ^e is a superficial patch of 



12 


2 


Proceedings of the Royal Society of Medicine 


tion of the body conrent therefore requires more than a simple estimation of the amount 
of vitamin C in the urine or plasma. 

Though in niv cases no investigations were made on titis possibility, from clinical 
experience during the last two years of war it docs not appear that Eales’ disease is on 
the increase, as one would expect if an ascorbic acid dcficiencv of a mild tvpe were in 
some way a factor. , 

In “Modern Trends in Ophthalmology” (Ridley and Sorsby, 1940) Redslob emphasizes 
the presence of an actual periphlebitis of a tuberculous nature, an explanation which was 
strongly supported by Axenfeld, Stock and others. He refers also to Marchesani’s .theory 
that Eales’ disease is a manifestation of Buerger's disease (thrombo-angiitis obliterans). 
Marchesani's patients had circulatory disturbances varying from a simple sensation of 
cold to a spontaneous gangrene of the extremities. Kokott (1935) investigated five cases; 
no evidence of Buerger’s disease was discovered, nor have anv symptoms of this kind been 
detected in my own patients. 

Duke-Elder (1940) states that Eales' disease is the commonest clinical type of tuber- 
culous periphlebitis, but that it may also occur ns the result of septic foci, Buerger's 
disease, helminthiasis, delay in blood coagulation time, endocrine defects, and calcium 
deficiency. “ The main feature in most cases is the normality of the general metabolism. 

With regard to tuberculosis, the absence of clinical evidence in most cases is definite, 
but cases with active pulmonary lesions have been recently reported by Bonnet et at. (1936). 
and Kokott (1935), whilst Somerville-Large (McArcvev and Large, 1939) saw three cases 
of Eales’ disease with old standing tubercular lesions in the hilar glands. Microscopic 
examination is not possible, but Fleischer in an excised eve found a single focus of in- 
flammation in the ciliary body, luemorrhages along the retinal veins and on the retinal 
surface, with tuberculous nodules in the vein walls. Gilbert (1935) found tubercle bacilli 
in a nodule in the wall of a vein; the eye had been excised for secondary glaucoma in a 
young man suffering from severe pulmonary tuberculosis : it is not a typical case of 
Eales’ disease, but it proved that tuberculous periphlebitis docs occur. 

Personal Observations • 

The appearances in the fundus are in most cases obscured by the grossness and density 
of the vitreous opacity, but in some of the less severe attacks it is possible to see the 
apparent origin of the haemorrhage and in others a residue can be seen when the 
haemorrhage has cleared. 



(Clement Clarke.) 

FIG. 1.— Case I. 


__ _ , „ , n me** M ) after several attacks had occurred and during these a band 

CASE I.-The first *«ch yjs made from a ' a „ be seen (fig. 1). At the end of the vitreous 

of organized VTtreousopaci^had * localizS detachment itf which a branch ot the superior temporal vein shows 

hand the retina is pu *£^to ionna fine tufts. These are either remnants of hemorrhage from 

^sSTd^ed capillaries in the retina or some new formed vessels. 
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signs of a diffuse perivasculitis with narrowing of all the retinal vessels and complete 
occlusion of some of them. 

In conclusion, one mav say, therefore, that the local lesion may he a simple leak hut 
is usually a periphlebitis or perivasculitis of a variable intensity, and that there is no 
evidence that this is due to focal sepsis, tuberculosis or. indeed, to any specific disease. 
Some cases are associated with an inflammation of the uveal tract. 

PttOC.NOSIS 

Although some eyes are undoubtedly badly damaged, the majority retain good vision. 
In many of the cases reported in the literature and in those which form the basis of 
my paper, haemorrhages do not recur after a varying period. In Hutchinson's cases (1932) 
this was from six months to four years. 

Of mv cases, only one has been watched a sufficient length of time to be certain that 
there is’ no further danger. In that patient, seven years have elapsed since the last 
hemorrhage, which was one of five over a period of three years (No. V). In another 
(No. VIII) the right eye had many relapses over a period of five years, finishing with an 
iritis, and has been free for thirteen months. His left eye had several haemorrhages 
during a period of eleven months and has been free for eight months. 

Two others have been free for eight months, one (No. I) after five haemorrhages in 
five and one-half years, a second (No. Ill) after four hemorrhages in one and a half years. 

The intervals between the attacks vary from a. few weeks to three years, but the 
average is approximately nine months. 

My figures as to the period of susceptibility suggest a term of one to five years and agree 
approximately with those given by Hutchinson. 

The majority of relapses are mild, and render the vision smoky for a few weeks only, 
but the worst ones have reduced the vision to hand movements. In all such severe cases, 
except one, there has been improvement, one attaining to § in nine months, and g partly 
later in spite of a relapse, another reaching in six months, another ^ in four months, 
when iritis obscured the prospect. In several, the acuity, at first reduced to the counting 
of fingers, improved in the course of weeks or months to § and even 5. 

One may conclude that in the great majority of attacks the visual acuity is only 
temporarily impaired, but that there is always danger of a serious attack during the 
period of susceptibility. Even these severe attacks have a fair chance of good recovery. 

Treatment 

(1) The immediate treatment. — At the onset complete rest in bed for a few days is 

advisable, in order to help clotting at the site of rupture ' 

None of the coagulant drugs appears to be of any value. I have no evidence of any 
prolongation of the coagulation time in this disease, and Professor Huggett says that 
the normal will not be shortened by increasing any single factor in the complicated 
mechanism involved in blood coagulation. Intravenous injections of calcium gluconate 
and chloride in one of my cases were not followed by anv shortening of the coagulation 
time. In the same way, htemoplastin and vitamin K cannot be expected to be of value. 
The haemorrhage is not due to any deficiency in the coagulation power of the blood, it 
must be due to the local lesion in the vessel wall. 

(2) The treatment of the predisposing disease and of the vascular lesion. — The general 
well-being of the patient is most important. The ideal is a sheltered life, with a quantum 
of sleep, good food and gentle exercise. 

In the background is the prevention of recurrences. The periphlebitis or perivasculitis 
in the area concerned is usually of a mildlv infective nature, but any definite focus mav 
require radical treatment. Apart from this, it may be well to attack the infection bv 
general empirical means, such as protein shock therapy by means of the intravenous 
injection of T.A.B. vaccine. Such treatment might stop further infection, although it need 
not be expected to strengthen the resistance of weakened walls. 

That such reactions may benefit is suggested by the effect of a fairlv severe chemical 
cellulitis in the arm in Case V, following a leak of calcium chloride into the tissues during 
an intravenous injection of that drug. As already related, this woman had had at least 
five attacks in three and a half years, but after this accident she had had no recurrence 
up to seven years later. 

The other possibility of stopping recurrences is by diathermy. In his Bowman lecture. 
Weve (1939) pointed out many uses for the high-frequency current in ophthalmic treat- 
ment, and in certain cases of Eales’ disease it might be suitable of application. Some of 
my cases appeared to have bled from the same vessel on succeeding occasions. It would 
seem justifiable to produce a reaction over the area affected so as to include the “ phlebitis 
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FIG. 2.— Cast VIII. 


This case is of interest as seeming to provide a link between the typical cases of Eales’ disease and the more severe 
and rarer cases of perivasculitis of the retina. No definite cause was detected to account for his trouble. Clinical 
and radiological examination revealed no abnormality and tests for tuberculosis were negative. 

It may be noted that this man has had no attack in the right eye for one year following an iritis and possibly °ccj us, °” 
u a vesse s Perivasculitis. Nor has he had any fresh trouble in the left eye for eight months, aluiougn 

there had been many attacks during the previous year. He attributes this immunity to his general well-being ana quiet 


Summary of general findings . — In the eight cases described, there is a striking absence 
of any tangible general disease, except one in which there was a chronic osteomyelitis of 
the great trochanter. 

In no case was any evidence of tuberculosis obtained. This is in contrast to the findings 
in a recent study of chronic recurring iridocyclitis (Brooks el at., 1940) in which clinical 
or radiological evidence of tuberculosis elsewhere in the body was present in twenty-five 
of the forty patients. 

Another, negative feature was the absence of any general tendenev to phlebitis or 
venous thrombosis. 

On the contrary, all the patients save the one with bone disease were physically and 
mentally in good health. Possible sources of sepsis such as tooth or tonsillar Dockets, were 
not found during routine examination. 

I regret that investigations concerning a possible hyperpituitarism and vitamin deficiency 
have not been carried out. In only one case (No. VI) was the blood-pressure above the 
normal for the age of the patient nor was any increase in the colour density detected in 
the routine blood-counts, such as might have been found if a posterior lobe hvperfunction 
had been present. 

Summary of ocular findings . — In three of the present series iridocyclitis was present and 
foci of choroiditis were found in one other. The iridocyclitis was non-recurring and for 
the most nart of a mild tvne. 


The ophthalmoscopic study of this series of cases suggests that in many the ha-niorrhage 
occurs from one or more branches of a retinal vein, and that recurrences may occur front 
the same site, leaving little residue beyond a twisting and kinking of the vessel, sometimes 
associated with a localized traction forward of the retina. It has been recorded by several 
observers that occasionally no change can be found in the fundus after the vitreous has 
cleared. This has led to the suggestion that a diapedesis rather than a loss of continuity 
supplies the actual haunorrhage. A complete recovery is not incompatible with a localized 
phlebitis, but is perhaps also not inconsistent with a weakness, congenital maybe, of the 
vein wall. Such a congenital defect has been suggested before, and undoubtedly weakness 
of veins is seen elsewhere in the common varicosities in the legs, though I am not aware 
that other similar anomalies are recognized. ' .... 

In other cases there have been more definite signs of periphlebitis m the wav of white 
sheathing of the venules, with subsequent development of kinking. In another there were 
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Chapters of Cambridge Medical History 

II. — Francis Glisson and the Insurgent Century 1 

PRESIDENT’S ADDRESS 
By Sir Walter Laxgdox-Brown, M.D. 

The sub-title of this paper is borrowed from Dr. Charles Singer who, appropriatelv 
enough, attaches the label “ insurgent ’’ to the seventeenth century. Yet it seems to me 
that the hundred years, 15S8-168S. which separated the Armada from the Revolution 
were the really insurgent ones. I am impressed with what a large proportion of Eliza- 
bethan splendour was post-Armada. In 1588, as far as we know, Shakespeare had not 
written a single play; indeed, much of what we call Elizabethan drama was Jacobean. 
And no one would question that after 16SS insurgence died down and the Age of Reason 
dawned. 

I think Hilaire Jelloc is probably correct in attributing the settlement, after several 
swings of the pendulum. 'of the English Church on the side of Protestantism as largely 
due to the threat to the nation by a Catholic foreign power. Scholasticism, so long identi- 
fied with Catholic theology, received its final quietus. Unfortunately, the struggle between 
Roman and Anglican was replaced by one between the Established Church and Puritanism. 
But on both counts, intellectual and’ religious, a great effort was being made to see things 
as they really are. As Mr. Basil Willev points out, “ it may be said that if there was 
then any outstanding intellectual revolution in process of enactment it was a general 
transference of interest from metaphysics to physics ”. Or we might say the divorce 
between moral and natural philosophy had begun. This was the mental atmosphere 
in which Francis Glisson was born just before the turn of the century; an atmosphere 
soon to be intensified by Francis Bacon. . . . “The Novum Organum and the De Atig- 
mentis are much talked of, but little read. They have produced indeed a vast effect on the 
opinions of mankind; but they have produced it through the operation of intermediate 
agents. They have moved the intellects which have moved the world " (Macaulay). 

It was this search for new truths which influenced the atmosphere in which both 
Harvey and Glisson grew up. Though Glisson appreciated what he owed to Harvev, 
Harvey did not appreciate what he owed to Bacon. There was some excuse for this. 
Bacon left out of consideration the scientific use of the imagination, by faith in which 
Harvey saw the capillaries which Leeuwenhoek subsequently discovered by the aid of 
his microscope. When Thomas Hobbes said that Harvey was the only man who had 
seen his theories accepted during his lifetime, he must have been thinking of the vounger 
generation, for the men of Harvey’s own standing were never convinced. Questions that 
were put to an unsuccessful candidate for the Licentiateship in 1632 prove that his 
discovecy had not then been accepted by his colleagues. It would be interesting to know 
if that unlucky candidate was rejected for expressing Harveian doctrines! Harvev himself 

* Chapter 1, “ John Caius and the Revival of Learning ", Proc. Tt. Soc. Med., 35, 61. 

Nov. — H ist, of Med. 1 
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Sector ” in the ensuing scar. A surface application would suffice, and if it were within 
14 mm. of the limbus the ensuing defect in the visual field should not be large. 

(3) The treatment of gross haemorrhage . — The clearing of vitreous luemorrhagc is 
uncertain if the htemorrhage is very gross. The clearing does not seem to depend on age, 
lor I have noted an improvement of vision from hand movements to ^ in three weeks 
in a woman of 67 years who showed a mild degree of hypertension. At other times, 
though absorption may he delayed, there is still hope until six or seven ntondts have 
elapsed. 

Organization of vitreous htemorrhage by endothelial proliferation frequently does occur, 
and the pathology of formation of blood evsts in the vitreous was recently .demonstrated 
by Wolff before the Ophthahnological Society of the United Kingdom. Once these fibrous 
walls and bands have developed, they will remain, and indeed detachment of the retina 
is known occasionally to result. 

In the present scries I have used the operation of vitreous aspiration on one occasion 
only, with a resulting iritis and detachment of the retina; however, in the treatment 
of traumatic vitreous haemorrhage, it is certainly useful. With a preliminary surface 
diathermy at the site of the puncture, the danger of haemorrhage is reduced, whilst 
detachment should not occur if the puncture is made at the " site of election ”, namely 
the pars plana, at a point 6-5 to 7-5 mm. from the limbus. ... 

With such precautions, in the treatment of vitreous haemorrhage from pathological 
causes there should also be some improvement. 


gel; fluid 


Points in favour of aspiration : 

(1) It removes a small quantity of blood-stained fluid and thereby starts a fluid traffic in the stagnant j 

comes in from the capillaries and ocular fluids to make good the loss! / . . a 

(2) Early removal of the blood cells may reduce a stimulus to endothelial cell proliferation and so may in 111 
retinitis proliferans. 

Against aspiration : c ] 3 

(1) Reduction ofjntra-ocular pressure may cause a recurrence of harmorrhage. This is more likely to be a s q 

in pathological than in traumatic haemorrhage. ’ , If h re dJy 

(2) Damage to the condensation layers and intimate structure of the vitreous is likely to accrue. This is unaou 
true, but the pathological changes resulting from the presence of htemorrhage itself are likely to be deleterious 

(3) Detachment of the retina is likely to be caused. This operation should be avoided in eyes predisposed to 

detachment such as those of myopes and people of advanced years. v 


As an alternative to aspiration Weve (1939) has suggested diathermic puncture of t e 
sclera following a local surface coagulation; if necessary a certain amount of fluid ca 
be sucked out or pressed out. It is indicated after traumatic or operative htemorrhage, 
and in vitreous opacities due to chronic inflammation. In the latter Weve has known 
vision to clear in one week from to (j. I intend to try it on a suitable case, for J* ' 
is successful in removing fluid, it is probably less dangerous than aspiration. 

Other methods of treatment for tire clearing of severe htemorrhage are; 

Short-wave diathermy : I have not seen any improvement by this method. 

Subconjunctival or retro-orbital injection of hypertonic saline. Probably of no value 
whatever, except for psychological reasons. - 
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said his discovery " mightily diminished” Iris •practice and that no one over -10 at the 
time he put forward his discovery accepted it. The first man of anv distinction to accept 
it was Francis Glisson, who was 31 when Dc Main Cordis was published. 

GJisson was a slow starter nevertheless. Horn at Ratnpisham in Dorset in 1597, he did 
not enter Cains College, Cambridge, of which College he became a Fellow and Lecturer 
tn Greek, until he was 20. He docs not appear to have started the study of medicine 
until just after his incorporation at Oxford when he was already 30 years of age. So 
the seed of Harvey’s discovery fell on an open mind uninfluenced bv tradition. There 
is no record of his going abroad to study; he graduated M.D. at Cambridge in 1634 
v.hen he was 37, and was elected F.R.C.P. the following year. He must have distinguished 
hintself quickly after his delayed start, for in 1636 he succeeded Dr. Ralph Winterton 
as Regius Professor of Physic. Winterton, who died at the early age of 36, after only one 
year s tenure of office, was more of a scholar than a physician, but proved very scrupulous 
in the discharge of his duties. 


In my previous chapter of Cambridge Medical Historv, John Cains and the Revival of 
Learning, it was not difficult to correlate the man and the University, so close was his 
association with it. But Francis Glisson, though he held high office at Cambridge for 
41 years, was largely an absentee from it. Although the Regius Chairs at both Universities 
had been founded by Henry VIII just under a hundred years before Glisson’s appoint- 
ment, he was the tenth occupant. Yet when I was appointed nearly three hundred vents 
later there had been only nine other occupants in the interval. 

Glisson appears to have lectured and conducted dissections in his earlier years of office. 
He was Anatomy Reader at the College of Physicians in 1639 and delivered the Goulstonian 
Lecture there in the following year ’ ' 

At the outbreak of the Civil War he left Cambridge for Colchester where he made 
a great reputation. He was there during its memorable siege by the Parliamentary 
forces in 1648 and was selected on more than one occasion to sue for favourable terms 
from Lord Fairfax. By 1650 he was certainly established in London, and in that year 
published his famous work on rickets. 

It is often stated, no doubt correctly, that this was a rediscovery, for the disease "as 
prevalent in Rome in the first century ,\.n. and was described by Sornnns of Ephes us j 
though not named. It would appear doubtful, however, whether it was clearly distinguished 
from other bone deformities of childhood. According to Still, the nearest approach to 
any previous detailed description was one by Hieronymus Reussker of Basle, in * 3 “~ 
Claims arc made also on behalf of Arnold Boot’s account published in 1649. The name 
“rickets” seems to have been first used about 1625. The O.E.D. gives its orl £ ll ,L as 
doubtful, and states that Whistler took it to be a corruption of the Greek pax'fis- Tins 
is surprising, for in Whistler’s thesis he states that the name was taken from that of a 
Dorset quack who professed to treat the condition. The word rickety was certainly 
derived from the name of the disease, and not vice versa, as might have 'been imagined. 
Its eai'Iiest use was not until 1738. 


Whatever its origin, the word rickets first appears in a Bill of Mortality for 1634 as 
accounting for fourteen deaths, the number from that cause jncreasing year’ by year until 
1659 when the surprising figure of 476 out of less than 15.000 burials, or 3% of total 
deaths, is recorded. However, as Muirhead Little pointed out, the causes of death were 
reported by' ignorant women searchers so that these figures can onlv he accepted with 
reservations. Nevertheless, there must have been a striking increase in the incidence of 
the disease about the time of the Civil Wars, and the strongest grounds for believing this 
is that, more than five years before Glisson’s book was published, rhe College of Physicians 
was seriously perturbed about it, and a collective investigation by seven Fellows was 
started. They were members of a private society and communicated their ideas to one 
another. The resulting observations were to be compiled by three of their numbei, 
Glisson, Bate and Regemorter. The first plan was for each to write a section. But 
Glisson was found to have done so much more, and also to have had ideas peculiar to 
himself, so the other two asked him to bring the hook out: lie consented, but courteously 



As Sir Norman Moore observed : “ The whole was done without secrecy within the possible 
knowledge of all the Fellows, and these seven physicians communicated with one another 
with all the lihcralitv that distinguishes true members of the republic of learning. 
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been found guilty, and still less can one convict a man for a previous offence because 
he committed one subsequently. Yet Whistler’s subsequent peculation of the funds of 
the College of Physicians has naturally, if illogically, influenced the making of this charge 
of plagiarism. 

Whistler seems to have been a man of charming manners and considerable address: 
Pepys said he was good company, and Evelyn described him as most facetious. But he 
was a happy-go-lucky, conscienceless type with very little conception of duty or honour. 
He had a lucrative practice and married a rich widow but died, nevertheless, in debt. He 
systematically neglected his work as Registrar of the College and left its Annals in 
“ perplexing and inextricable confusion ”. Why a man with such a record was made 
Treasurer, it is difficult to imagine, or why “ in an evil hour ”, as Munk puts it, he was 
finally elected President in 1684. When he died during his year of office he was found to 
have taken advantage of his position to defraud the College, but in what manner and to 
what extent is not recorded. It was, however, regarded at the time as a disgraceful affair. 
He must have been of the well-known type who peculates trusting to luck that he will be 
able to put things right before the audit. Whether he would have done so, or been able 
to, we shall never know. Certainly he had not the- chance, for he died speedily of a 
malignant type of pneumonia. 

Yet he had 'been an important man in his time. He corresponded with Oliver Cromwell 
and showed himself an acute politician. He was elected F.R.S. in 1663 and held all the 
high offices at the College, including that of Harveian Orator in 1659. Sir Frederick 
Still’s kindness of heart leads him to doubt the validity of the charge of peculation, but 
in view of the clear statement in the Annals that Sir John Cutler, previously a benefactor 
of the College, reimbursed it in whole or part. Whistler’s innocence can hardly be main- 
tained. Nevertheless, the College that went on electing him to positions of responsibility 
because of his ingratiating ways cannot, be held free from blame. There is a pleasing 
portrait of him in the College, “ in company too good for his deserts ”. 

Glisson’s account of rickets ran to 416 pages and though we are not impressed with 
his views on its therapeutics, in other respects as Sir Humphry Rollcston says little 
more was added to it until the discovery of vitamins. His merits as an orthopedic surgeon 
were discussed by Mr. Muirhead Little before this Section in 1926. His next famous work 
on the Anatomy of the Liver appeared in 1654, and the description of Glisson’s capsule is 
imprinted on the memory of every medical student. This was followed by a philosophical 
treatise, Tractatus de Natnra Substantix energelica, which was published in 1672 and 
contained an anticipation of the theory of muscular contraction. Four years later came 
the Tractatus de Venlriculo et Inteslinis. All these books were reprinted several times. 
The Sloane Collection at the British Museum contains twelve volumes of his MSS., 
including letters, prefaces, and lecture notes. 

He never returned to reside in Cambridge after the Restoration, but merely went there 
for the keeping of the Acts. Yet this did not deter him from appealing successfully for 
the receipt of back pay for duties he did not perform. Consciences concerning sinecures 
were not very active till the nineteenth century'. For the last two years of his life Nicholas 
Brady acted as a deputy and became his successor. To his credit be it said that he stayed 
in London during the Great Plague of 1665 when so many physicians fled with their 
well-to-do patients. As Dekker remarked of the earlier epidemic in 1603, “Never let 
any man aske me what became of our phisitions in this massacre — they hid their synodicall 
heads as well as the orowdest. Galen could do no more than Sir Giles Goosecap ’’. 

Glisson took an active part in the life of the College of Physicians while in London, 
as he had previously done while still residing in Cambridge. He became an Elect in 
1655, Censor in 1656, Councillor several times, and was President for the three years 
1677-8-9. He was also one of the small, but distinguished, group who initiated a weeklv 
meeting in London to promote research in natural science; this, as we know, was the 
parent, after the Restoration, of the Royal Society, of which he naturally became an 
original member. He died on October 14, 1677, aged 81, at his house in New Street, 
Shoe Lane, and was buried in St. Bride’s, Fleet Street. Thus terminated a great career, 
rich in achievement. 

It was an unfortunate thing for natural science and medicine at Cambridge that for 
so many years Glisson was an absentee. It cannot be claimed that the Regius Professors 
of Physic played an important part in science or medicine prior to the nineteenth centurv. 
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The first edition appeared with the imprimatur of the Censors of the College of 
Physicians in 1650, as already stated, and in the next year an English translation by 
Philip Armin was published. A third edition was printed at Levden with a frontispiece 
representing various rickety deformities. Jn I66S the notorious Nicholas Culpeper, now 
the patron saint of the herbalists and a consistent enemy of the College of Physicians, 
had the audacity to publish an English edition which, he claimed, was “enlarged, cor- 
rected and very much amended ”, but, as Muirhead Little found, the number and size 
of the pages are the same, and the page on which each chapter begins is also unaltered, 
so there cannot be any enlargement, and he could nor discover either amendment or 
correction.- 


We now come to the consideration of the claims for priority that have been put forward 
on behalf of Daniel Whistler, a probationary Fellow of Merton College, Oxford, who 
went to Leyden in 16-12 to study physic. He returned to Oxford to take his M.A. in 
1643-4, and then went back to Leyden where he presented a thesis for his M.D., De motto 
puerili Atig/onnu “ commonly called the rickets ”, As this was in 1645, his essay preceded 
Glisson's elaborate account by five vears. He published another edition in 16S4, the 
year of his death, and at one time Dr. Samuel Gee and Dr. Norman Moore (as he then 
was) doubted whether the thesis of 1645 was ever printed, which would have made the 
claim for priority- still more dubious. However, in November 18S3 Munk, then Haneian 
Librarian at the College of Physicians, found a printed copy dated 1645 which had got 
into the back of one of the deep, narrow cupboards. About that same time a new 
British Museum catalogue was made, which led to the finding of another printed copy: 
this Norman Moore compared and found identical with the copy in die College. 

There can, therefore, he no doubt that Whistler published the first account of rickets, 
and under that name. We may next consider, was there either deliberate plagiarism 
or was his work based on his own observations? Sir Frederick Still took a very kindly 
view of this; after stating the seventeen diagnostic points enumerated bv Whistler, he 
goes on to say-, “ as a clinical description this seems to me a concise statement of most of 
the facts and such a picture as any unbiassed critic would judge to have been drawn 
from personal observation ”, though he admits there are no post-mortem descriptions 
and the pathology is purely speculative. He further urges that, as Whistler was in Leyden 
most of the time, he would not have had much opportunity of plagiarism. But mat is 
a double-edged argument. What opportunity had lie of making observations, on the 
Morbus Anglorum at Leyden? What opportunity would he have had during his onct 
return to Oxford to make out those seventeen diagnostic points? Surely it is more 
probable that he became aware of the researches then going on and was impressed with 
the interest they, would arouse in Holland. We can hardly expect the description of a 
new disease in an M.D. thesis — though Still himself succeeded in doing diis — lior can 
we demand great originality. Even to-day a careful collection of evidence may be regarded 
as sufficient. And it should be noted that Whistler alludes to suggestions of other 
authorities on the disease and to the views of one especially learned man, which seems 
to hint at Glisson. Indeed, he himself lays personal claim to but one thing — the invention 
of a scientific name for the disease — and* that the terrible one of Paedosplanchnosteocaces 
in which, fortunately, no one has followed him! To quote Norman Moore: 

“ Whistler makes no claim in his thesis to be the discoverer of rickets. It would have been useless, had he wished 
it, to make any such claim at a time when so many of the most active medical minds in London were discussing a 
subject and when an elaborate work on it was in actual preparation. . . . There is a vagueness about the whole essay, 
an absence of facts and a redundance of theory. . . . There is no history of controversy about priority in Glisson s 
lifetime,” 

Glisson’s book bears in every pan the marks of originality and patient observation, with 
full post-mortem descriptions. Indeed Still admits Whistlers account lacks die picturesque 
fullness of detail which suggests the eve-witness, but says one would hardly expect much 
of this from a young man who had only just finished his university study and had not 
as yet engaged' in practice. Nor, one might add, could it be expected, under such 
conditions, that his essay was original. 


The conclusion seems to be that, while there is no real claim to priority, there was no 
wilful plagiarism with intent to deceive, but an account was given by a young gradunnd 
of an interesting piece of work that was going on in England which he proudly christened 
hi a highlv euphuistic strain. I have very little doubt that the bad odour in which 
Whistler lias been held was based on his later history. It is an established legal principle 
that previous convictions cannot be quoted against a defendant unless and until he has 
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a sv.sieiii o£ passes, and the military occupation of Cambridge interfered with University 
life considerably less than the occupation of Oxford by the King which virtually put an 
end to all the University activities there- In the earlier stages of the Civil War, at any 
rate, conditions were fairly normal and students proceeded to take their degrees. The 
concern of the Parliamentary party on behalf of Cambridge is also shown in a House 
of Commons order, promulgated in March 1642-3, forbidding outrage or violence to 
scholars or to buildings and the plundering of books, goods or chattels. There is no 
ground for the statement in Ouereln that the military authorities in Cambridge abused 
their power by searching everv College, examining every scholar, and thoroughly plunder- 
ing. In the following January the House of Commons issued another declaration that 
estates, rents and revenues belonging to Colleges and Halls should not be sequestrated 
for anv delinquency on the part of Heads of Houses, Fellows or Scholars. Further, they 
were exempted from taxation. This, however, did not apply to the tenants of College 
property, and it was one thing to be allowed to collect rents and another to be able to 
get them. Although the Earl of Manchester, on his visitation, enforced the taking of 
the Covenant on all over 18 and took steps to get rid of those who “ opposed the proceed- 
ings of Parliament ”, the members of the University were exempt from being impressed 
into military service, though many of them joined either army as volunteers. 

It may seem surprising that Parliament tolerated the presence of a strong Royalist 
element for so long after the Outbreak of war. Probably the Eastern counties were so 
strongly Parliamentarian at heart that this toleration presented no danger. Even so, 
the Masters of twelve out of the sixteen Colleges then existing were removed from office, 
and the Old Court at St. John’s was turned into a concentration camp into which suspect 
Fellows who continued to reside were put and kept under surveillance. But there was 
no such wholesale commandeering of Colleges as took place at Oxford. Naturally, in 
common with all owners of property, the University suffered financially very severely 
from the effects of civil war, but it is quite clear on all counts that Cambridge suffered 
far less severely than Oxford, which, not for the last time, had become the home of a lost 
cause. Accordingly, we cannot refer Glisson’s departure from Cambridge to the disturbed 
condition of academic studies. He was a Presbyterian, so that he would not have been ' 
disturbed by the Parliamentarians. It is more probable that he did. not find the atmo- 
sphere of the University favourable to natural science. Yet there was intense intellectual 
activity, largely stimulated by Henry More who entered Christ’s College in 1631, some 
six months before Milton left it. 

We know that Milton described his academic studies as “ an asinine feast of sow 
thistles and brambles ”, but Henry More and his fellow-Platonists changed all that, and 
a few years later “Cambridge men were deep in Descartes and some of them in Bacon ”. 
A new intellectual life sprang into being and the leaven spread as the Platonists were 
appointed to responsible positions throughout the University. Apart from More, the 
others, of whom I need only mention Whichcotc, John Smith, Cudworth, and Culverwel, 
were all trained at Emmanuel. I cannot enter the courts of that College without feeling 
that something of the cool, restraining influence of those Platonists haunts them still. 
They should be living at this hour. England has need of them. Peace be to their ashes, 
for in their lifetime they diligently sought and ensued it. 

Of the active intellectual life in the Cambridge of their day a vivid picture is drawn 
in Miss Rose Macaulav’s brilliant, but unfortunately named, novel, “ They Were Defeated ”. 
But we must admit it was not favourable to science. It is true that John Ray (1627-1705), 
the father of natural history in this country, published his first work in 1660 while 
Steward at Trinity College. This was an account of the flora round Cambridge, but the 
rest of bis great work was done after he had left the University altogether. Wallis, as we 
have seen, migrated to Oxford, followed eight years later by Millington of Trinitv who 
afterwards became President of the Royal College of Physicians. Then there was Seth 
Ward, afterwards Bishop of Exeter and later of Salisbury. A lecturer at Sidncv, he was 
appointed in the same vear as Wallis to another Savilian professorship at Oxford, that 
of Astronomy. Instances not uncommon at the lime, as Shipley says, of men educated 
at Cambridge but recognized and promoted at Oxford. Harvey’s retreat to Oxford rather 
than a return to his old University after Edgchill may well have been necessarv for the 
physician to King Charles, but it is obvious that all these men must have found a haven 
indeed at Oxford amid such a galaxy of talent and genius that centred round Williams, 
the Warden of Wadham. Here they could meet such men as Christopher Wren, Robert 
Boyle. Hooke. Bathurst, Lower, Mayow, and Thomas Willis, the Oxford branch of that 
“ Invisible Clubbe ’’ which, as we know, was a nucleus of the Roval Socictv. 
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hut Glisson, with his interest in retiology and morbid anatomv, might well have been able 
to do so. Indeed, we know that he stimulated John Wallis to promulgate Harvey's dis- 
co \ cry in a public disputation, presumably for his degree which he took a venr after 
Glisson was appointed. This John Wall is (1616-1703) was the famous mathematician 
who entered Emmanuel College in 1632 where he was a foundation scholar. He sub- 
sequently became an associate of Boyle’s and, in 1649, was appointed Savilian Professor 
of Geometry at Oxford. His mathematical writings were the most stimulating that had 
appeared in England up to that time and Isaac Newton records that, as an undergraduate, 
he read them with delight. If Glisson could pick out a man like that, one cannot help 
feeling that if he had remained an active teacher in the University his encouragement 
and discernment might have detected some others who remained mute, inglorious, or 
who (led. 


The actual conditions obtaining in Cambridge during the Civil War seem hardly to 
have justified Glisson’s departure. Fuller, in his historv of the University, says that the 
smoke only and not the fire of the war reached Cambridge. Certainly Glisson found 
himself plunged into that fire by moving to Colchester, as we have seen. Many of the 
sufferings of Royalists in Cambridge discussed in Oucrela Caiilabrigiensis are mythical. 
I his compilation was written up in Oxford by Bruno Rvves of Magdalen from material 
supplied by John Barwick, a Rovalist of St. John's College, Cambridge. But as Barwick 
had left Cambridge before the occurrence of the events he professes to describe he could 
have had no first-hand knowledge of them. Varlcy, after a careful analysis of its contents, 
concludes that as evidence the Ouerela must be relegated to n very low category. 


The defence of Cambridge was, throughout the Civil War, the special care of Oliver 
Cromwell, to whom both town and University were much indebted. He was educated 
at Sidney Sussex College and appears subsequently to have gained much popularity in 
Cambridge by the support he gave to the Earl of Bedford over the construction of the 
Bedford Level to prevent the Ouse from overflowing the fens, in opposition to the plans 
of the Crown. Yet he was a comparatively unknown man when elected as one of the 
two members for the borough of Cambridge to the Long Parliament in 1640. alihoug t 
he had previously sat for Huntingdon.' In view of the extraordinary military am in 
he displayed later, it is remarkable that, up to the time he undertook the defence o 
Cambridge in 1642, there is no evidence that he had had any military training or experi- 
ence. The King’s application in June 1642 for money at S% interest met with a ver\ 
meagre response from Cambridge, only £635 being subscribed, £2S5 of which came from 
private contributions. Instead there was a response of a different kind in the raising 
of a volunteer force for which Cromwell sent down arms. This was followed by another 
application from the King within a month — this time for College plate. As Cromwell 
was residing in Trinity and as Cambridge had been virtually in the hands of the rebel 
forces since the previous March, who were well informed ns to the intention of certain 
Colleges to assent, it is not surprising that not much got away. Three Colleges. St. 
John’s. Jesus, and Queens’ succeeded in this, while the contribution from Magdalene 
was intercepted on the road to York. Despite the statements of certain historians, the 
plate did not fare bndlv at the hands of the rebels either. Certainly Oxford suffered 
more in this respect at the hands of the Royalists. 

Soon after the King opened hostilities by raising his standard at Nottingham. Lore! 
Cap el threatened a raid on Cambridge and Cromwell fortified it, using the material 
accumulated for re-building Clare, a work carried out after the war with beautiful results. 
He also demolished the bridges at St. John's, Trinity. Garret Hostel. King's, and Queens . 
all of which were merelv wooden structures except King’s which had had a stone bridge- 
erected as recently as 1635. Thus only the main town bridge remained, and this was 
dominated by the Castle. 


Much has been made of the damage done bv Parliamentarians, but since Cromwell 
had such a tender place in his heart for Cambridge this seems a priori unlikely and is 
disproved by the facts. It is true that Dowsing, acting under the orders of the Earl of 
Manchester' defaced the stained glass in three Colleges. Peterhouse, Clare and Magdalene, 
though the lovely fourteenth century Flemish east window in Peterhouse Chapel must 
have been spared. The splendid Renaissance glass in King’s College Chapel was not 
damaged throughout the 'occupation bv Parliamentary troops, although they actually 
paraded there. A much more serious, and less advertised, cause of destruction of church 
interiors was the practice of temporarily housing prisoners of war there. 


Members of the University seem to have been relatively free to come and go under 
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[ October 15, 1942] 

Observations on the Pathology of Cerebral Diplegia (Abridged) 

PRESIDENT'S ADDRESS 
By R. M. Stewart, M.D. 

Diplegia is one of the commonest causes of crippling in children. 

Collier (1924) did not denote the types of cases to be admitted under the title “ Cerebral 
Diplegia ”, but it is clear from his address that his conception of diplegia embraced 
conditions, of bilateral spastic weakness, congenital or acquired, both progressive and 
non-progressive and of all degrees of severity, ranging from generalized rigidity of the 
four extremities to the mildest cases which show only slight spasticity of the legs. 

Sachs (1926) regards the exact form of the paralysis as relatively unimportant. In his view, 
it is of more practical value to group the various cases according to their time of onset 
and to the morbid lesions which have been found to be the chief cause of one or other 
forms' of paralysis. But in making dtis choice the difficulty arises that very often we 
have only the history of the case to guide us. and important facts relevant to the condition 
may have become forgotten in the course of time. 

Moreover, since the normal activities of the newborn infant are probably all reflexes 
mediated by the brain-stem and spinal cord, signs of pyramidal involvement are seldom 
evident at birth and, hence, separation of the congenital from the acquired types of 
cerebral diplegia will often be a matter of some difficulty. Frew (1936) states that, of 
sixty-two cases of cerebral birth palsv, fifty-two showed no sign of paralysis at birth, 
stiffness of the limbs not appearing until between the second and fourth month after birth. 
In my series of fifty cases, wholly satisfactory’ histories were seldom obtained but there 
was reasonable evidence of a congenital or earlv post-natal origin in all but five. 

[tor further discussion on cases of diplegia the reader is referred to the bibliography.] 
Before discussing the pathological changes which may be encountered in the diplegies 
brain, a few words may be said about current views on their mode of production. 

. Primary Degeneration of the Cerebral Nefrones 

Collier lent all his eloquence and weight of authority to support the theory that primary 
neuronal degeneration is the essential cause in all cases of diplegia whether, incident in 
foetal life or in childhood. From the pathological material available, he deduced that 
the morbid process begins long before birth and is in no way related to birth injury or 
meningeal haemorrhage. The arrest of neuronal development he compared to the blighting 
effect on germinating seeds of a frost which, according to the severity and time of arrival, 
causes an interference varying from complete death and destruction to retardation and 
stunting of growth. The nature of this frost affecting the neuroblasts is unknown. In 
support of his view. Collier stressed the following points : The remarkable symmetry’ of 
both the paralysis and the atrophy and sclerosis of the motor convolutions. The lack of 
correspondence between the degree of atrophic lobar sclerosis when present and the 
severity of the clinical picture — the paralysis may be severe and the atrophic sclerosis 
slight. The presence in some cases of atrophy of pyramidal cells out of all proportion 
to the shrinkage of convolutions — some of the severest cases of prenatal diplegia having 
no gross lesion at all. The presence in amaurotic idiocy of a ubiquitous degeneration 
of ganglion cells unaccompanied by sclerosis, this disease being considered bv Collier to 
belong to the general class of diplegias. The occurrence of optic atrophv in manv cases 
of diplegia. The occurrence of familial diplegia, including instances where one child 
is diplegic from birth and the other siblings healthy until the onset of paralvsis in the 
early years of childhood; the close resemblance of the symptoms of congenital and 
postnatal cases. The implication of the cerebellum in one case\ of congenital diplegia 
described by Anglade and Jacquin (1909). Tire failure to discover even the most slender 
causal antecedents in 40°,; of all cases, and. lastly, the difficulty of referring one and 
Nov. — N eur. 1 1 * 
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Still, a University that produced Gilbert, Bacon, Harvcv, Glisson, and Newton within 
a century need have little cause for shante. William Gilbert, who was a Fellow of St. 
John’s and President of the Royal College of Physicians, published his great work on the 
magnet and terrestrial magnetism in 1600, the vear of Giordano Bruno’s cruel martyrdom. 
Charles Singer remarks: “The universe of Gilbert is that of Bruno . . . Gilbert must 
have met Bruno at Elizabeth’s court probably in the company of Sir Philip Sidney.” The 
faggot s that consumed Bruno's body lit such a candle, to apply the declaration of another 
martyr, as could not be put out, for bis spirit changed cool intellectual assent into a 
flaming passion for the discovery of new truth in many minds. For. to quote Singer 
again: 

“ That hideous event was the herald of a period that has no rival for the number and importance of its scientific 
discoveries. A glance at the mass of fundamental scientific work of the seventeenth century shows the major depart* 
ments becoming clearly differentiated. The acceptance of observation and experiment as the only methods of eliciting 
the law's of nature reaches an ever-widening circle. The very first scientific generation of the century saw the develop- 
ment of a mathematical technique that become the instrument of the new discoveries. 1 * 

Mathematics, being abstract, have the advantage of not being dependent on other 
sciences, in the way that physiology depends on physics and medicine on psycliolog)'. 
On the contrary, as Singer says, they become the instrument and. one might add, a 
measure of the accuracy of new discoveries. Thus they assumed the lead. S. C. Roberts 
tells us that John Wallis, that great precursor of Newton; migrated from Emmanuel to 
Oxford because he found “ mathematics were scarce looked upon as academical studies 
at Cambridge. This no doubt accounts in some degree for the comparative backwardness 
of science there during the insurgent century. Yet such science hs there was showed a 
bias towards the mathematical and physical, for the century that opened, with Gilbert 
closed with Newton, and Harvey’s great work involved the application of physical principles 
to physiology. Glisson remains the outstanding exemplar of biological principles m 
that age — he raised clinical observation and morbid anatomy to an altogether new let e- 
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If we adopt this conception of the relationship of myelinization to the development 
of motor function we are pursuing a theory which has some affinity with that advanced 
by Brissaud (1894). It may he recalled that he emphasized the not infrequent association 
of prematurity with the paraplegic forms of diplegia and avowed that birth before term 
arrests or retards development of the pyramidal tracts which, under normal conditions, 
are pictured as growing out from the cortex from the fifth month onwards. In an infant 
born at six months the tracts will not have developed below the medulla and the child 
will be diplegic; in an infant born between the eighth and ninth month the tracts will 
have reached the cervical region; in such a case, only the lower extremities will be deprived 
of their regulatory influence, and thence arises a paraplegia. His theory is open to 
obvious objections. In the first place, the immense majority' of infants born prematurely' 
do not' suffer from paralysis nor is the proportion of diplegic infants born prematurely, 
large. 

Again, though it is true that in the human foetus the process of myelinization follows a 
definite pattern, it has not been established beyond dispute that the deposit of myelin 
is coincident with the development of function in the neuron. Nor does recent research 
suggest that this phase of maturation proceeds in such an orderly cephalocaudal maimer. 
Orthello Langworthy (1932) has shown that in the human foetus of six months there is 
a considerable amount of myelin in the cervical region of the spinal cord though at this 
time there are no medullated tracts rostral to the midbrain. He claims that the process 
of medullation extends from the medulla in- a cephalic direction and it is not until the 
second month of postnatal life that myelin is found on fibres beneath the cortex. In 
the cord the spread of mvelinization is from the cervical regions downwards. 

Asphyxia and Anoxaemia 

Though eighty years have elapsed since the appearance of Little's classical paper in 
which he stated “ capillary' apoplexies are the cause of general spastic rigidity ” there 
is still no unanimity of opinion on this problem. Obviously, during its progress through 
the birth canal the foetus undergoes special risks to its vital oxygen supply and these are 
increased by various accidents or incidents common in parturition. Asphyxia is inevitable 
when the cord is compressed as may happen in the course of podalic version and is 
common in breech presentations but these factors are too inconstant to afford a reasonable 
explanation of the origin of diplegia. 

Stress has lately been laid on the possible part played by oxygen want. Such varied 
conditions as carbon monoxide poisoning and nitrous oxide anaathesia are known to 
exercise the gravest effects on the central nervous sy'stem and, in particular, on the cerebral 
cortex and basal ganglia. Brander (1940) records an instructive case of a pregnant woman 
who attempted suicide by carbon monoxide poisoning. When seen at the age of A/ z 
years, her offspring was an idiot with spastic quadriplegia. 

Courville (1938) has drawn attention to the special risks of nitrous oxide gas when used 
for the induction of anaesthesia in the second stage of labour. According to Schreiber 
(1938) the use in parturition of sedative drugs such as the barbiturates may so heavily 
narcotize the newborn infant that its respiratory centre is depressed to the point of 
producing anoxaemia. 

Faber (1942) claims that insufficient attention has been paid to the possibility of anoxaemia 
occurring in earlier periods of gestation. Among the conditions which may interrupt the 
fceto-maternal circulation he mentions degrees of placental separation, placenta prtevia, 
attempts at abortion, the toxaemia of pregnancy — itself a recognized cause of placental 
separation — and congenital syphilis which may' cause placental changes sufficiently severe 
to interfere with normal oxygen supply to the fretus. In a case of cerebral atrophy in 
Frew’s series, maternal pneumonia during pregnancy appeared to be a factor of importance. 

That the effects of oxygen want are especially injurious to the nervous system is clearly 
indicated by experimental work on animals by r Gildea and Cobb (1938), Weinberger, 
Gibbon and Gibbon (1940), Thorner and Lewv (1940). 

A few words may be said about the pyramidal tracts whose involvement is held 
responsible for the cardinal feature of this syndrome. It has become an almost ineradic- 
able belief that in all mammals the pyramidal fibres are derived exclusively from the 
giant cells of Betz in the fifth lamina of the precentral convolutions. This belief rests 
largely on the observation that the anatomically conspicuous Betz cells exhibit a retro- 
grade chromatolysis when the fibres of the pyramidal tracts have undergone transection 
or damage in some part of their course, but we cannot assume that the axons of small 
nerve cells do not share in the response to injury of the pyramidal tract, for such cells 
do not ordinarily show chromatolvsis. 

Campbell (1905) estimated the number of Betz cells in each precentral convolution to 
Kov. — Xeur. 2 
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the same pathological condition to such widely different causes as premature, precipitate 
and prolonged birth and to asphyxia. 

All gross lesions, according to Collier, are an accidental accompaniment and he con- 
cludes that the evidence demands that meningeal haemorrhage should he deleted as a 
causal factor of any infantile spastic state. 

Great importance was, at one time, attached to the communications of Dr. Sarah McNutt 
(1885) who made the generalization that meningeal haemorrhage is the usual cause of 
spastic states dating from the time of birth. A case of cerebral diplegia which showed 
bilateral' cortical atrophy did much to strengthen her in this belief. 

J here can be little doubt, however, that McNutt misinterpreted her observations. In 
the first place, she failed to show that subarachnoid hamorrhage could cause cerebral 
diplegia, for her two patients in whom she found hxmorrhage were not diplcgic; and, 
secondly, she failed to establish any relationship between subarachnoid hxmorrhage and 
the pathological condition described by the two pathologists who examined her material. 

It is, of course, not disputed that subarachnoid hxmorrhage is a frequent finding in 
infants’ brains. Extensive extravasations are often found in infants dying within a few 
days of birth but such cases afford no proof that lesions of similar magnitude exist in 
infants that survive. Nor is it disputed that approximately 12% of all newborn infants 
exhibit blood in the cerebrospinal fluid, but the ultimate fate of such cases is unquestion- 
ably favourable and, even in those in which fairly extensive subarachnoid hxmorrhage 
over the convexity of the brain is found, it seems likely that complete absorption without 
damage to the underlying cortex is the rule. We know, too, that in the adult, subarach- 
noid hxmorrhage, if diffuse, may do little damage. 

Ford (1926) stated that he had been unable to find a single report of a case of true 
cerebral diplegia in which the occurrence of an intracranial hxmorrhage at birth was 
established. Frew (1936) mentions the case of two babies that lived for a fortnight with 
extensive cortical hxmorrhage but the general condition of the infants was quite unlike 
what one finds in cerebral birth palsy. The same writer also examined the post-mortem 
records of seventeen cases of intranatal cerebral palsy. In no single instance was there 
any evidence of a cortical hxmorrhage, recent or old. 

The late results of birth injury have been studied by Roberts (1939). Sixty-six cases 
of intracranial hxmorrhage due to birth injury were followed up for varying periods o 
time up to eight years. Forty infants — approximately 60% of the entire group- 
developed in a perfectly normal way. Only nine, showing both motor disturbance ant 
mental retardation, could be classified as examples of cerebral spastic paralysis. Of lour 
infants with motor disturbance only, two were monoplegias, one a paraplegia and one 
a case of generalized spasticity. This investigation does scent to suggest that intracranial 
hxmorrhage is responsible for a certain number of infantile spastic palsies but it docs 
little to advance the view that cerebral diplegia is conditioned in this way. 

However, it is not only hxmorrhages of large size which have been assigned an im- 
portant role in the production of cerebral diplegia. In recent years attention has been 
focused on the part played by extravasation of microscopic dimension. 

Schwartz (1924) was among the first to demonstrate in children, stillborn, or dying 
during the first six months of life, the frequency of petechial hxmorrhages and minute 
necrotic areas in the central white matter surrounding the third and lateral ventricles. 
He. stressed the frequency of hxmorrhage, especially in premature infants, in the territory 
drained by the vena terminalis, the vena lateralis ventriculi and the vena basilaris. 

Frew goes further than Schwartz. In his opinion, hxmorrhage in the parts drained bv 
the vena terminalis is responsible for all types of cerebral birth injury, including cerebral 
diplegia. The parts principally affected are the lateral nuclei of the optic thalami. He 
suggests that hxmorrhage in this situation, by cutting off the sensory impressions which 
normally pass through this region, robs rhe cells of the motor cortex of sensory impulses 
on which their postnatal development is claimed to depend. 

Patten and Alpers (1933) in a study of thirty infantile brains, removed either as a 
matter of routine or because there was some suspicion of disease, found petechial hxmo- 


rrhages in twenty-six. , . , , , 

It is significant that most of the capillarv hxmorrhages in these cases were under the 
cpendvma of the ventricles, in the so-called germinal centres, where one finds foci of 
neuroblasts and spongioblasts destined to become sources of supply for the cortex itself. 
Thev suggest that hxmorrhages into the subependymal region destrov the spongioblasts 
from which the oligodendroglia arc derived and so interfere with the capacity of the 
brain to form myelin. The essential basis of cerebral diplegia is therefore defective 

m> Pancn at and Alpers conclude by stating that the hxmorrhages occur prcnatally and 
that they have no relation to trauma: their cause is unknown. 
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will be observed that three-fifths of the patients had reached adult life, that all were 
mentally defective and, with few exceptions, in the ranks of low-grade amentia. 

In Chart 3 the total brain weights arc shown. It will be seen that fourteen patients 



i 

i 

I 

CHART 3. 


exhibited a marked degree of microcephaly, while only three reached the average normal 
brain weight. 


Description’ of Lesions 
TABLE II 


Macroscopic appearances 

Normal appearances 9 

Atrophic lobar sclerosis 6 

Microcephaly 16 

Micro-hydrocephaly ... ; . 3 

Cortical" atrophy without obvious sclerosis 6 

Marked, abnormal convolution pattern ... 13 


Cerebellar atrophy 5 

Developmental anomalies 1 

Optic atrophy 2 

Small pvramids ... 12 

Thickening and opacity of pia-arachnoid 

on vertex 13 


Table II brings out the wide variations in the naked-eye appearances. They include 
brains which, apart from their undersize, showed no departure from the normal to those 
which were typical examples of atrophic lobar sclerosis. Ford claims that atrophic sclerosis 
is the commonest pathological finding in cerebral diplegia. In this series it was present 
in only six cases. 

Rather more than a quarter of the brains showed a marked degree of thickening of 
the pia-arachnoid, usually most marked in the neighbourhood of the longitudinal fissure. 
Beneath the thickened membranes the convolutions were usually narrow but seldom 
definitely sclerotic. 

Two of the cases were examples of cerebellar diplegia and in both the cerebellum showed 
a very marked atrophy. But cerebellar atrophy of a striking degree was also present 
in three cases of spastic diplegia who, during life, gave no signs of cerebellar involvement. 
Moreover, milder degrees of atrophy of the cerebellar hemispheres were encountered in 
a good many other cases, even in microcephalies who usually show a relatively large 
cerebellum. One other macroscopic appearance calls for remark. In the normal brain 
the pyramids form two conspicuous rone-like strands on the ventral aspect of the medulla. 
In the fifty diplegic brains a normal degree of development was seen in ten instances only. 

Disturbance of the internal configuration of the cerebral hemispheres was noted in two 
instances. In one, sclerosis with cavity formation was found in the mesial thalamic nucleus 
ol one cerebral hemisphere and in a second case the appearances were those of status 
marmoratus. 

Microscopic appearances . — The wealth of material, now amounting to more than three 
thousand slides, makes the task of presenting a comprehensive picture of the histological 
findings one of some difficulty and here it is possible to present only the barest outline. 

At the outset it may be said that degeneration of the pyramidal tract was by no means 
a constant finding. In four cases ( 8 %) no abnormality could be found in anv part of the 
corticospinal path. In these Betz cells were present in their normal number with no 
evidence of demyelination of their fibres, nor was there any apparent loss of the smaller 
pyramids in the motor area. 

In five cases only was it possible to trace degeneration from the motor con cx through 
the internal capsule, the peduncles and brain-stem to the lumbar region of the cord. 
In other cases where abnormality existed, degeneration could be demonstrated onlv at 
certain levels. Thus, in twenty-two cases a full complement of Betz and smaller pvramidal 
cells was present although in more than half marked demyelination of the pyramidal 
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be in the neighbourhood of 25,000 and more recently Lassek' counted rather mote than 
34,000 in similar areas. There seem to be few exceptions to the histological arrangement 
whereby large cells possess large fibres and small cells small fibres and on this basis it 
follows that if the giant Betz cells are the sole source of pyramidal bundles the con- 
stituent fibres should be predominatingly large. Yet in the human, pyramidal tract the 
contrary obtains: by far the greater number are fibres of small calibre. Just rostral to 
its decussation each pyramidal tract contains roughly two-thirds of a million meduliated 
nerve fibres of which nine-tenths can be classified as small; in other words the large fibres 
derived from the Betz cells are enormously outnumbered and hence it follows that, unless 
the axons of Betz cells dichotomize extensively before reaching the spinal cord, the 
greater proportion of pyramidal tract fibres must originate from cells of small size. 

In the present state of our knowledge it is not possible to say with any degree of 
certainty where these cells of origin are to be found. Both Economo (1929) and Fulton 
(1938) have expressed the view that small pyramidal cells of the precentral areas contribute 
to the corticobulbar and corticospinal projections. 

Here it may be observed that it is by no means easy to decide what exactly constitutes 
a Betz cell. Size, by itself, affords no criterion. Lassek (1940) found cells with the 
morphological appearance of Betz cells of a size varying between 900 and 4,100 sq . M. 
the diminutive type predominated in all regions of the motor cortex while 75% of the 
giant cells were congregated in its upper third. Giant cells may also be found in the 
posterior parts of the second and third frontal convolutions. . . 

It seems evident that, if the fibre content of the pyramidal bundles receives a substantia 
contribution from the immense number of small pyramids, their implication in t e 
upper motor neurone disease could only be demonstrated by making serial sections o 
the entire motor cortex with counts of the ganglion cells in at least three lamina: an 
a task of this magnitude has yet to be attempted. , , 

A review of tile voluminous literature of cerebral diplegia conveys the impression t 
speculation on its pathogenesis has outstripped the concrete task of examination 
pathological material. Yet, obviously, assembly of pathological data sboul Id P. rc< ;^ c( j 
speculation. Here it must be confessed that the reports of the last century are or nmi ^ 
,-alue, many of them being concerned solely with macroscopic appearances while ot 
Icaling with microscopic findings labour under the handicap of inadequate histo ogic. 


dealing 

methods. 


Material from Leavf.sden Hospital 


The present study is based on material derived from diplcgic aments. In jbe se *'“ 
e fifty brains and thirty spinal cords. Table I gives an analysis of the clinical type 


are 

included in the series. 


table l 


Cerebral diplegia 
Cert- Ural triplegia ... 
Cerebral quadrlplegla 
Double nthetoMS^ 
Cerebellar diplegia ... 


36 

3 

4 

5 
2 

50 


Four patients exhibited congenital syphilis, in one tuberous sclerosis accompanied the 
diplegic syndrome and in six there was a- familial incidence,. The ages of the patients a 
death and their distribution according to mental age are given in Charts l and 2. 
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roughly one-third were epileptic, but normal Purkinje cell counts were the rule, except 
in the' brains from diplegic cases. Forty-four per cent, of my diplegic patients were 
epileptic but the loss of Purkinje cells bore no constant relationship to the presence or 
absence of convulsions and it would seem, therefore, that the presence of epilepsy cannot 
afford a satisfactory explanation of the frequency of these changes. 

The possibility that anoxaemia plays some part in their production .is suggested by the 
animal experiments of Gildea and Cobb (1938), Weinberger, Gibbon and Gibbon (1940), 
Thorner and Lewv (1940) which give convincing proof of the disastrous effects of oxygen 
want on the cerebral and cerebellar cortex. Changes varying from minute patchy areas 
of cell loss to larger areas of cortical destruction are typical findings in cerebral anoxia 
while in the cerebellum the Purkinje cells are hardly less susceptible. 

Now, as we have seen, these changes are frequently encountered in the brain of the 
diplegic and though similarity of lesions is not a sound basis on which to build claims 
for identity of cause, the hypothesis of cerebral anoxaemia operating at or before birth 
would appear to offer a reasonable explanation of the pathological findings in certain cases 
of cerebral diplegia. 

To suggest the hypothesis that nutritional deficiency may help to explain the origin 
of cerebral diplegia is to theorize entirely beyond the known facts, yet the lesions I have 
described have so many points of resemblance to those observed in avitaminosis that the 
following comment seems permissible. 

In the first place, attention may be drawn to tire undisputed fact that in the past a not 
inconsiderable proportion of the population of this country lived on the borderland of 
vitamin insufficiency and that clinical experience has shown that many of the disturbances 
so common in the earlv stages of pregnancy arc- almost certainly due to a low level of 
maternal nutrition. 

Secondly, recent experimental work on the effects of vitamin deficiency has indicated 
that many of the lesions produced have the distribution and character of those described 
in cerebral diplegia. Swank and Praties (1942), for example, have shown that thiamine 
deficiency exercises its effects first on the distal part of the axon with myelin changes 
secondary to these, that degeneration proceeds centralwards, that large nerve cells and 
large nerve fibres degenerate first, presumably because their metabolic needs arc greater 
and they are therefore more susceptible to nutritional deficiency, that marked degeneration 
is found in the cerebellum and, lastly, that widespread haemorrhages of small size are 
present in regions containing degenerating neurones. 

Thirdly, a studv of the lesions in demyelinating diseases in man and animals indicates 
that many of these have their counterpart in the diplegic’s brain. We have already seen 
that in cerebral diplegia disappearance of the large cells of Betz is inconstant and there 
may be apparently complete absence of demvelination at cortical, capsular or peduncular 
levels when obvious sclerosis is evident in thc-brain-stem and spinal cord. As Davison 
(1941) has shown, this peculiarity of distribution is shared by amyotrophic lateral sclerosis: 
in about two-thirds of the cases the giant cells of Betz are spared and degeneration of 
pyramidal tracts may not become visible until the pons, the medulla or even the spinal 
cord is reached. The aetiology of amyotrophic lateral sclerosis is unknown but Wechsler’s 
(1940) studies on vitamin E therapy suggest that the question of nutritional deficiency 
cannot be ignored. 

Then again there is a close analogy between the petechial haemorrhages found by Patten 
and Alpers in the neighbourhood of the ventricles and those found in the periventricular 
grey matter in the Wernicke syndrome and the principal causative factor in the latter is 
almost certainly nutritional deficiency. 

Several points of interest emerge from consideration of the peculiar disease in lambs 
known as “ swavback ". Innes and Shearer (1940) have shown that “ swavback” occurs 
in the offspring oE normal ewes and in most instances is present from birth. It appears 
to have its origin in a disturbance of copper metabolism which causes no obvious dis- 
turbance in the health of the ewe but exerts a pathological effect on the feetus or young 
lamb. Clinically there is generalized inco-ordination, marked spasticitv and occasional 
blindness. The microscopic appearance of the affected brain is characterized bv the 
constant presence of cortical nerve cell degeneration, severe demvelination and cavitation 
of the white matter with astrocytic glial proliferation. In a recent communication. 
Winkelman and Moore (1942) have provided an almost perfect human analogy to “swav- 
back An infant with progressive spastic diplegia, convulsive seizures and marasmus died 
when twelve weeks old. Microscopic examination showed complete diffuse demvelination 
of the hemispheric white matter with symmetrical cavitation and an astrocytic gliosis. 
These authors express the opinion that their case may help to strengthen further the 
viewpoint of those who believe that antenatal factors may explain some of the clinical 
syndromes often attributed to birth trauma. 
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tracts existed at lower levels. In eighteen cases there was moderate loss and in ten 
complete absence of Betz cells. In three cases, although the giant pyramidal cells were 
apparently nearly or entirely absent, degeneration of nerve fibres did not become visible 
until they had reached the pons or the medulla or the spinal cord. These topographical 
differences were striking. Of the thirty spinal cords examined, fifteen appeared entirely 
normal, three showed moderate degeneration and twelve marked degeneration of the pyra- 
midal tracts. Another point to be emphasized was the frequency with which there was 
concomitant involvement of other pathways, particularly in the lateral and posterior 
columns of the cord. Sclerosis strictly limited to the pyramidal tract occurred in but one 
instance. 

In all cases in which pyramidal degeneration was present it was possible to demonstrate 
varying degrees of astrocytic gliosis. Such a finding ill accords with the conception of 
a primary arrest of myclinization in cerebral diplegia. 

In the cerebral cortex various other changes were noted. Apart from the general 
poverty, irregular alignment and defective development of nerve cells, so often seen in 
the brain of the low-grade ament, one could often note small areas in which no nerve 
cells could be seen. In extent these varied from mere cell gaps only visible under high- 
power microscopic examination to larger and more easily seen areas of complete devasta- 
tion. Sometimes oval and sometimes linear in outline, almost invariably they were 
limited to the third and fourth lamina:. 

Demyelination, cither limited to the subcortex or widely spread throughout the white 
matter was another not infrequent finding. It appeared to be a characteristic feature 
in cases of familial diplegia and was invariably associated with a fibrillary gliosis readily 
demonstrable by the application of Holzcr's stain. 

Ganglion cell lesions of the basal ganglia are somewhat difficult to evaluate, requiring 
constant comparison with normal tissue, and further study is required but it may be 
said here that, in the striatum, loss of the large or of the small nerve cells or of both 
was a fairly frequent occurrence. An outfall was found in twenty-three cases — almost 
half the total. 

Status marmoratus was found in one case. Changes in the pallidum were seldom noted. 

Cerebellar changes . — When Collier addressed this Section he was able to refer to only 
one case of cerebral diplegia in which there were cerebellar changes. In the present 
series, they were extremelv common. A completely normal cerebellum could be found 
in twelve instances only. 

The microscopic appearances showed every gradation from localized loss of the Purkinje 
cells in one or two Iamelke to complete and universal atrophy of the cortex of both the 
vermis and lateral lobes. 

Gro*s atrophy all layers ... ... 

Total or marked loss of Purkinje cells 

Moderate loss 

Slight loss 

Proliferation of Bergmann’s cells only 
Normal 


8 

7 

5 

9 

9 

12 


The elements most constantly involved were the Purkinje cells; their degree of involve- 
ment varied from an outfall limited to one folium to a complete disappearance in all areas 
and this cell loss showed no predilection for the neocerebellum. 

The layer of Bergmann’s glia cells was usually conspicuous wherever cell atrophy could 
be detected. In more advanced cases the molecular and granular layers shared in the 

The'cause of this frequent implication of Purkinje cells is obscure but there is no doubt 
that these cells are exceptionally vulnerable, for Scherer (1931) mentions at least thirty 
pathological conditions in which these dements are affected. Degeneration secondary to 
involvement of the cerebral cortex is not a feasible explanation and it is obvious that birth 

injuries of a gross character can play no part . 

Ellis (1918) stated that a deficiency of Purkinje cells is a characteristic finding in the 
cerebellum of the mentallv subnormal and in large measure affords an explanation of 
the deficiencv in motor co-ordination found in such individuals. This has not been my 
experience. 'Some years ago. W. Ross Ashby and I made a quantitative study of the 
Purkinje cells in the brains of sixtv-two mental defectives. Counts below the’ normal 
density of 300 to 400 cells per sq. mm. were found in but five instances .and, of this 
number four were examples of infantile cerebral palsy. More serious consideration must 
" riven to the claim of Spielmeyer (1930) that, in the epileptic, changes in the cerebellum 
. r\m„ent and equal to those seen in Ammon s horn. He describes as characteristic 
re of the fibroglia in the molecular zone, increase in the number of Bergmann’s 

Slffi ’S and I, above all. loss of Purkinje cells. Of the sixty-two aments referred to. 
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Clinical Section 

President — P hjlit Turner, M.S. 

{October 9, 1942] 

Meeting Held at the Westminster Hospital, London 

Large Solitary Bile-cell Fibro-adcnoma o£ the Liver. — E. S. Lei:, M.S., F.R.C.S. 

History. — Male infant, aged 13 months, bottle-fed, and weighing 26 lb,, brought to 
hospital because of abdominal enlargement^ said to have been present since birth, and 
to be increasing. Recently there had been fits of crying suggestive of abdominal pain, 
and for some days there had been vomiting after food. 

On examination. — He was found to be a well-developed child, pale, listless, and fretful. 
The abdomen was grossly distended by an enormous tumour which filled the entire 
right side from costal margin to pelvis, and extended well over to the left of the mid- 
line (fig. 1). 

Investigations. — Blood-count: Red cells 5,170,000; haemoglobin 74%; white cells 7,500 
(polymorphs 68%, lymphocytes 31%, monocytes 1%). A skiagram of the chest showed 
the cupola; of the diaphragm raised to the 7lh rib, but no other abnormality. Intravenous 
pyelography: Good filling of the left kidney; none of the right. 

On these findings, a diagnosis of Wilms’ tumour of the right kidney was made, and 
pre-operative X-rav therapy was given. Contrary to expectation, however; a total (skin; 
dose of 1,100 Lunits, at 200 kV., skin distance 50’ cm., filtration (1*5 mm. Cu g- 0-5 Al), 
given by two fields in a fortnight, did not cause any diminution in size of the tumour, 
indeed, the mass appeared to be enlarging, and the child’s condition was deteriorating. 
The pulse was persistently raised (120-130;, and there was increasing amentia, ft v/as 
decided to operate without further dc-lay. 

Premedication . — Hyoscine, gr. Anaesthesia: Gas and oxygen, and wide local 

infiltration of the abdominal wall with procaine. Before commencing operation, an intra- 
venous drip was started, and a catheter was introduced into the right ureter. 

Operation . — A transverse incision was made. On exploring the abdomen, the kid n o'/; 
were found to be normal; but arising from the inferior surface of the liver was a tumour, 
some eight inches in diameter. It was covered with peritoneum, and to some extent 
embedded in the under surface of the right lobe; it had no other attachments. There 
was no free fluid, and no other abnormality was found in the rest of the liver, or elsewhere. 

After incision of the peritoneal covering of the tumour, a definite line of cleavage 
found, and the tumour was separated from the liver with little bleeding. The raw 
surface of liver was drawn together with mattress sutures, and the abdomen dosed. 

The intravenous drip was maintained for twenty-four hours after operation, and bv 
this means, as well as glucose and saline, 250 cx. of blood wa.s given- Massive collapse 
of the lower lobe of the right lung was diagnosed on the second day after operation, and 
necessitated an oxygen tent. Sulphapyridine was given, and recover", was eventual!'/ 
complete. 

The patient was discharged or. the thirty-third day after operation, and he remains 
well sixteen months later. 

Description of the tumour (fig. Zj. — 'The mas*, which weighed 4/ z Yu. was rough!'/ 
jphericai, some S in. in diameter, and dark red in cosour. After remora!, it became 
greyish -pink and shrank considerably in size. It tea- covered with peritoneum except 
for the area, about 3 in. acro<*. which had heen embedded it. the [her. The se’rfa-e 


Cnm. I 



32 Proceedings of the. Royal Society of. Medicine ... S 


Conclusions 

Although much investigation -has still to be undertaken, a number of -facts standout 
sufficiently dearly to justify certain generalizations. 

First, there is no evidence in this series of fifty cases of cerebral diplegia of any morbid 
change in the nervous system which is invariable and specific. 

Secondly, it may be observed that the lesions encountered in cerebral diplegia are of a 
character so diverse as to indicate that the hypothesis of a single cause common to all 
cases cannot be sustained. 

Thirdly, the high proportion of cases born normally at term exhibiting marked degrees 
of microcephaly afford dear proof of the prenatal origin of the condition and suggest thai 
birth injury has in the past been assigned far too large a part in the pathogenesis of cerebral 
diplegia, and, lastly, many of the lesions encountered in this investigation can best be 
explained on the basis of Collier’s conception of a primary degeneration of the cerebral 
neurones. The axiological factors concerned in this degeneration are likely to be numerous. 
The possibility that anoxaemia and nutritional deficiencies are among those . concerned 
deserves serious consideration. 
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Meeting Held at the Westminister Hospital. London 

Large Solitary Bile-cell Fibro-adenoma of the Liver. — E. S. Lee, M.S., F.R.C.S. 

History. — Male infant, aged 13 months, bottle-fed, and weighing 26 lb., brought to 
hospital because of abdominal enlargement, said to have been present since birth, and 
to be increasing. Recently there had been fits of crying suggestive of abdominal pain, 
and for some days there had been vomiting after food. 

On examination. — He was found to be a well-developed child, pale, listless, and fretful. 
The abdomen was grossly distended by an enormous tumour which filled the entire 
right side from costal margin to pelvis, and extended well over to the left of the mid- 
line (fig. 1). 

Investigations. — Blood -count : Red cells 5,1/0,000; haemoglobin 74 %; white cells 7,500 
(polymorphs 68%, lymphocytes 31%, monocytes 1%). A skiagram of the chest showed 
the cupola: of the diaphragm raised to the 7th rib, but no other abnormality. Intravenous 
pyelography: Good filling of the left kidney; none of the right. 

On these findings, a diagnosis of Wilms’ tumour of the right kidney was made, and 
pre-operative X-ray therapy was given. Contrary' to expectation, however; a total (skin) 
dose of 1,100 r "units, at 200 kV., skin distance 50 cm., filtration (l-5 mm. Cu -p 0-5 Al), 
given by two fields in a fortnight, did not cause any diminution in size of the tumour. 
Indeed, the mass appeared to be enlarging, and the child’s condition was deteriorating. 
The pulse was persistently raised (120-130), and there was increasing anremia. It was 
decided to operate without further delay. 

Premedication. — Hyoscine, gr. ^1-. Anaesthesia: Gas and oxygen, and wide local 
infiltration of the abdominal wall with procaine. Before commencing operation, an intra- 
venous drip was started, and a catheter was introduced into the right ureter. 

Operation. — A transverse incision was made. On exploring the abdomen, the kidneys 
were found to be normal; but arising from the inferior surface of the liver was a tumour, 
some eight inches in diameter. It was covered with peritoneum, and to some extent 
embedded in the under surface of the right lobe; it had no other attachments. There 
was no free fluid, and no other abnormality was found in the rest of the liver, or elsewhere. 

After incision of the peritoneal covering of the tumour, a definite line of cleavage 
was found, and the tumour was separated from the liver with little bleeding. The raw 
surface of liver was drawn together with mattress sutures, and the abdomen closed. 

The intravenous drip was maintained for twenty-four hours after operation, and by 
this means, as well as glucose and saline, 250 c.c. of blood was given. Massive collapse 
of the lower lobe of the right lung was diagnosed on the second day after operation, and 
necessitated an oxygen tent. Sulphapyriaine was given, and recovery was eventually 
complete. 

The patient was discharged on the thirty-third day after operation, and he remains 
well sixteen months later. 

Description of the tumour (fig. 2). — The mass which weighed 4 /~ lb. was roughly 
spherical, some 8 in. in diameter, and dark red in colour. After removal, it became 
greyish-pink and shrank considerably in size. It was covered with peritoneum except 
for the area, about 3 in. across, which had been embedded in the liver. The surface 
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was somewhat bossed, and presented a number of cysts. The general feel and consistency 
were those of the uterine fibromvoma. and on section the tumour was tough and fibrous, 
the cut surfaces becoming convex after section. There were in the interior a number 
of cysts, including one about 3 in. across, with many loculi. The cysts were lined with 
a thin, white, glistening membrane, which can be seen in the picture to have detached 
itself by shrinkage from the surrounding tumour. The content was a watery fluid, which 
unfortunately was not examined for bile constituents. 

Histological examination (figs. 3 and 4, Dr. Magnus Haines). — The general archi- 
tecture of the tumour recalls that' of a fibro-adenoma of the breast. There are the same 
masses of fibrous tissue and irregularly disposed groups of distorted “ alveoli ". In this 
tumour, however, the lining epithelium is of cuboidal cells, with large round central 
nuclei, and would appear to he of biliary origin. 

Although macroscopically the tumour was encapsulated and sharply demarcated from 
the liver, traces of liver structure can be seen microscopically in all areas of the tumour 
examined. These have the appearance of having been surrounded and isolated by the 
growth of the fibrous tissue. The tumour does not appear malignant. 

Comment . — The available literature does not give any example of an exactly compar- 
able tumour. Bile-cell adenomata of the liver are of course well known, but they contain 
as a rule relatively little fibrous tissue: while many of the tumours described as fibromata 
have been multiple, and often there was a suspicion that they might have been manifesta- 
tions of a cirrhotic process. Dr. H. W. C. Vines who examined the sections says that the 
mass may be a result of a hamtatoma in the liver, the tissue being regenerative and re- 
parative rather than neoplastic. He points out the intimate intermingling of the fibrous 
tissue elements with the surviving strands of liver cells — an appearance certainly difficult 
to explain if the lesion is a benign neoplasm. 

Against this view is the fact that the mass was still enlarging thirteen months after 
birth. There was no history of any natal or post-natal trauma. The general appearance 
of the tumour at operation, and its encapsulation and clean enucleation from its bed, 
were typical of a benign neoplasm. 

Di-*cu**ion. — Mr. \VKH*HT -nitl that the only cell*, which could he clrarh identified in the tumour 

were liver cells', >o a Ivpaioinn would pos-dbK be the best description. The cystic spaces in the tumour probably 
contained white or colourless, bile 1 he other swollen cells w„*re probably altered by being choked with their 
-ecretions or storage products. He thought a action stained /or glycogen might be interesting. 

Dr. F. PARKH.S WliBKR said that the absence of any vascular pedicle was remarkable in so large a non- 
malignant, encapsulated “tumour"; relative deficiency of blood supply would necessarilx affect the histological 
structure. Besides strand-, ol liver cells and ol fibrous tissue there were masses of m\ xomatous-looking, cells 
with very small nuclei and clear cytop'a^m, which he thought were more probably derived from hepatic glandular 
cells than from connective tissue. 

.Whether they were glycogen-infiltrated cell-. — Mr. Dickson Wright suggested — or not,, he (Weber) would 
suggest that the “ tumour ” represented an attempt at the formation of another liver from a misplaced or separated 
embryonic rudiment— hindered by deficient blood >uppl\. 


Neurofibroma of Cervical Spinal Cord (Partial Removal). — G. H. Macn.ib, F.R.C.S. 

History. — L. N., male, aged IS. Three years ago while cycling to work the patient ran 
into a motor car, went over the handle bars and struck the back of his head. Patient 
not unconscious, but was unable to move his upper or lower limbs. Six hours later was 
able to walk with assistance. 

Patient able to return to work next day, but noticed tendency to drag right leg and 
tingling sensation on ulnar aspect of both forearms. Pie remained at work till January 
1942, when there was gradual onset of weakness in his legs associated with pain across 
the shoulders, more marked in the right than left. 

On examination . — Upper limbs showed wasting of the intrinsic muscles of both hands. 
On the right side there was weakness of the triceps and flexors of the wrist. The lower 
hmbs showed severe spastic paraplegia equally marked in both limbs. Patient was unable 
to walk alone. There was marked sensory loss showing involvement up to the level 
of the 6th cervical segment. 

Operation (13.6.42). — Laminectomy involving 4th. 5th. and 6t’n cervical vertebra;. Dumb- 
bell-shaped extradural tumour growing from the 6th right cervical root was exposed. 
Complete compression of the spinal cord was present. The intraspinal portion of the 
tumour was removed, and pulsation slowly returned in the spinal cord. 

Normal sensation was rapidly regained and is complete. The upper limbs have regained 
full motor power except for slight weakness in the interossei of the right hand. The lower 
limbs show complete recovery. The patient has returned to work. 
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Arteriovenous Aneurysm.— G. H. Macnab, F.R.C.S. . 

History. — C. Y., male, aged 27. Five years ago the patient was involved in ah accident 
and fractured his- skull. An arteriovenous aneurysm developed between the left internal 
carotid artery and cavernous sinus giving rise to proptosis of the left eye with engorgement 
of the conjunctival veins; he complained of a noise in his head situated over the left 
temporal area. 

The left common carotid artery was tied in India in 1938, but in spite of this operation 
the bruit continued and gradual loss of vision developed - in the left eye leading to complete 
blindness. In January 1942 re-ligation of the left common carotid arterv was carried out. 

On examination (6.9.42). — Proptosis of the left eye with engorgement of the con- 
junctival vessels is present. The pupil is fixed and dilated. The fundus shows optic 
atrophy. The retinal arteries are largely reduced to white lines. A bruit can still be 
heard over the left temporal bone. X-rays: Show erosion of the apex of the left petrous- 
temporal bone. 

Operation (1.10.42). — The left common carotid artery, and external and internal 
carotid arteries were exposed. The common carotid. was found to be well ligated, but 
pulsation was present in external and internal carotid arteries. The superior thyroid and 
lingual branches of the external carotid artery were found to be larger than usual, sug- 
gesting reversed circulation had taken place. A ligature was applied to the external carotid 
artery proximal to the superior thyroid artery and pulsation ceased at once in the - interna! 
carotid artery. * 

Result . — Following the operation the. bruit disappeared and the proptosis has subsided 
in a slight degree. 


Angioma of the Cerebral Cortex. — S. P. Meadows, M.D., F.R.C.P. 

History. — Mrs. E. S. R., aged 44. Since age of 10, sensory focal epileptic attacks starting 
with dcadness in left foot, spreading up left leg, left arm, and left side of face and mouth. 
Takes half an hour to spread, followed by pain in right side of head lasting up to two 
days, together with some weakness of left arm and leg. Sometimes has two or three of 
these attacks in a week. In February 1942 generalized epileptic attack, with Iocs of 
consciousness, burnt leg on fire, and is said to have foamed at mouth and bit - lip. Quite 
well apart from attacks. 

On examination. — Healthy-looking, No abnormal signs in central nervous system. 
Systolic bruit all over skull and right side of face and right eye. Bruit also well marked 
over right carotid vessels and base of heart. Obliteration of right common carotid artery 
causes diminution in bruit but does not obliterate it. Right carotid vessels hypertrophied 
and much more pulsatile than left. Right external jugular vein very prominent, and on 
coughing becomes sausage-like. Heart: Cardioscopy in February 1942 showed definite 
cardiac enlargement to right and left; blood-pressure 175/90. It is interesting that this 
patient does not hear a noise in her head, and apart from her attacks feels quite well. 


Calcified Intracranial Tumour. — S. P. Meadows, M.D., P .R.C.P. 

History. G. H., male, aged 70. From 1901 to 1924 he lived in South Africa. 

1902- Attacks of severe headache and vomiting, which lasted some weeks; these attacks 
were attributed to sunstroke. He also had several falls about this time, but no further 
details are available. Soon after this he noticed loss of vision in the left eye, followed 
bv impaired vision in the right eye. 1935: Cycle accident, ? fractured skull. X-ray of 
skull showed a cyst. For the past few years there had been a gradual intellectual deter- 
ioration, and his memory is now impaired. September 1942: Concussed and admitted to 
hospital. 

On examination. — Elderly man, fair nutrition. Memory impaired, and confused at 
times. 

Central nervous system.— Sense of smell absent left and diminished right nostril. 
BiHteral optic atrophy, more marked left eye. Visual acuity: R. $ L. blind. Visual 
fields: Right eye— temporal hemianopia up to mid-lme and up to fixation point. Left 
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' pupil fixed to direct light but rearts well consensually. Right pupil reacts normally. 
Hair distribution: -.Loss in axilla: and chest, diminished groins, but normal on face and 
abdomen. 



Calcified intracranial tumour (1942) probably of 40 >»ar*« duration. 


Investigations . — Casoni test negative. X-ray of skull: large calcified mass in mid-line 
above sella, extending into anterior and middle fossa:. Peripheral increase in density in 
wall of tumour. Sella not eroded. X-ray of chest normal. Cerebrospinal fluid: Pressure 
40 mm. No cells. Protein 65 mg.yo. increased globulin. Blood YVassermann reaction 
negative. 

The interest of this case lies in the radiographic appearances, and in the fact that 
this tumour has probably been growing for about forty years. The tumour is almost 
mid-line and suprasellar, and there is little damage to the sella itself. Any pathological 
diagnosis is probably guesswork, but possibilities appear to be meningioma, hydatid cyst, 
craniopharyngioma; cholesteatoma and even an aneurysm. 


Extensive Angiomatous Formations on Left Fronto-parietal Cortex.. — T. L. Hilliard. 

MJR.C.S., L.R.C.P. 

History. — E. D., female, aged 21. Perfectly well until the age of 9. Then, while out 
walking had sudden attack of partes thesia with weakness and loss of use of right forearm. 
The attack lasted about twenty minutes. There were two recurrences at the age of '10, 
and at 1 1 the attacks became more frequent involving the right forearm and the right 
leg. At this time they were preceded by left hemicrania, followed by vomiting and lasted 
half an hour to the whole day, the more violent attacks lasting for the shorter period. 
She was treated as a case of hemiplegic migraine. At 12, the attacks were accompanied 
by aphasia. Sequence of events then was: Left hemicrania, weakness of right arm, then 
right leg, followed finally by vomiting. 

In June 1939 (aged 18) she had her first fit which was preceded by focal symptoms on 
the right side and resulted in loss of consciousness for half an hour. Since then she 
has had similar attacks at ages of 19 and 20 with intervals of months of freedom. From 
October 1940 until September 28 of this year she has had no attacks of loss of con- 
sciousness. 

In December 1941 arteriogram at Chase Farm Hospital revealed cerebral angioma. 

Other features of the attacks: If the numbness and weakness of the right arm and leg 
lasted for more than three minutes she was unlikely to have a fit and become unconscious. 
She was perfectly well between the attacks, but since the beginning of second course of 
irradiation more persistent headache has been a feature. She has bitten her tongue but 
has never been incontinent. Since August 1941 attacks have been accompanied by right 
hemianopia. Luminal has made no difference to incidence of fits. 
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' tDn examination (bcbruary 13, 1942, Dr. Meadows). — Systolic cephalic bruit of left eve. 
Bruit not abolished by pressing on both carotids. Both carotids beat forcible. Cranial 
nerves normal except for slight weakness of lower right face on smiling. Slight weakness, 
spasticity and ataxia of right upper limb. Moderate weakness of right ankle. % in- 
wasting of right calf. Right knee and ankle clonus. Plantars flexor. All reflexes exag- 
gerated on right side. Abdominal reflexes present. No cortical sensory loss. 

At present she displays increased weakness of right upper and lower limbs and parti- 
cularly of right foot, probably due to efTect of irradiation cedema. 

2.3.42-27.3.42.: First course consisted of irradiation with 4 g. bomb (3x9 cm. fields). 
Received to tumour 2,968 r, to skin 5,700 r. Now receiving further irradiation with deep 
X-rays. 


Abdominal Actinomycosis.— -G. Wvnn-Wiixmms, M.B., B.S., M.R.C.O.G. 

History. — F. C., male, aged 26. Born and lived in London all bis life. Admitted on 
2.12,41 with a complaint of abdominal pain. Thirteen months previously lie had had 
appendicectomy performed which was drained. He returned to full duty six weeks after 
the operation but his abdomen was never comfortable and always felt “ loaded ”, and 
he still continued to get odd pains in his right iliac fossa. From then onwards until 
the date of admission, lie was continually suffering from attacks of constipation and 
distension of his abdomen which were only relieved with large doses of purgatives. 

On examination (2.12.41). — General condition good. Abdomen: There was a large 
mass in the right iliac fossa which was fixed to the abdominal parietes. The remainder 
of the abdomen was distended and visible peristalsis could be seen from time to time. 
He had not vomited on any occasion. 

22.1.42: Laparotomy (Mr. Macnab). On opening the abdominal cavity, the right iliac 
fossa was seen to be filled with a mass of small intestines which were stuck together 
to such an extent that it was impossible to free them. The mass was intimately connected 
with the scar of the appendicectomy. An ileo-transversc colostomy was performed. 

Progress was uneventful except that the area of the old appendicectomy scar became 
inflamed but soon settled down. The patient was discharged to Haileybury on 19.2.42 
for convalescence. 

12.3.42: Readmitted to hospital because he had developed a large fluctuating swelling 
over his 8th, 9th and 10th ribs in the axillary line. This abscess was opened, drained 
and explored. It was found to traverse the diaphragm to the abdominal cavity into the 
liver but did not appear to involve the pleural cavity. The abscess was drained and -packed 
with sulphanilamide and very slowly began to dose down. He then began to develop 
a swelling under his subcostal margin on the same side which became fluctuant and was 
opened on 2.5.42. 

Pathological report on pus from abscess cavities revealed presence of Actinomyces 
streptathnx. 

Treatment indtided large doses of potassium iodide up to 340 gr. daily over periods 
of two months, also actinomycotic vaccine (P. D. & Co.) in graduated dosage up to 1 c.c. 
twice weekly but irradiation therapy was not prescribed at any time. 

Present slate (25.10.42). — Sinuses now completely healed: has gained three stones in 
weight and has resumed work (lorry driver). 
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Section of Medicine with 
Section of Epidemiology and State Medicine 

Chairman — G eoffrey Marshall, O.B.E., M.D.. 

(President of the Section of Medicine) 

[i October 27, 1942] 

DISCUSSION ON THE CONTROL OF TUBERCULOSIS AS AN 
INFECTIOUS DISEASE 

Dr. R. C. Wingfield : In order to have any hope of success, it is essential to realize that 
any policy to control tuberculous infection must be a long-term one. 

I used to hold that the tubercle bacillus was ubiquitous (which it is) and that it was 
fairly evenly distributed over the country awaiting its victims, but that though the tubercle 
bacillus, the seed, was the obvious prime cause of tuberculosis, the soil on which it fell 
was by far the more important and determining factor in the cause of the disease. I am 
sure now that I was wrong; while the soil must be considered, the really important 
aetiological factor is continuous prolonged exposure to infection. This dogmatic statement 
I will support by two references. 

(1) The work of the late Dr. Bardswell in his survey of tuberculosis in Cyprus, published 
by the National Association for the Prevention of Tuberculosis. 

(2) The fact that the incidence of pulmonary tuberculosis is at least five times higher 
among close contacts to sputum-positive cases than among the general population. 

The actual morbidity of pulmonary tuberculosis in Britain is unknown but is reckoned 
to he about 0-7% of the population, which gives a figure of about 350,000 cases. Of these 
a very large proportion are sputum-positive, and of these sputum-positive cases again a 
large proportion are subjectively well and are unaware of their condition. 
We have then an infectious army in our midst of probably somewhere 
about 250,000 persons. Death reduces their numbers every year by about 25,000. But 
their recruiting service is active and they refill their ranks yearly with new drafts. They 
train their recruits carefully and with great subtlety; they choose them young, implant the 
infection, but allow the recruit to be unaware of his ■ enrolment, and to have a long 
period of good health in which to get well entrenched in the enemy’s country by securing 
a position in the community, establishing himself among the body of workers, marrying, 
and taking on the full duties of citizenship. For some the probationary period is shorter 
than for others but sooner or later a very high percentage of those enrolled become fully 
trained, full sputum-positive, units of the infectious army. It is this infectious army that 
has got to be dealt with and destroyed. It is the continuous and automatically self- 
replenishing source of phthisis in our midst. 

It is impossible by any method of treatment at our disposal at present to render its 
members sputum-negative in sufficient numbers to have any appreciable effect. We 
cannot remove sputum-positive persons from the population by segregation. Even 
if such a proceeding were possible, its logical effects are fantastic. It would mean, amongst 
other things, the closure of our ports to all visitors until they had submitted to an N-rav 
examination and had waited in quarantine for the result of the culture of their stomach 
washings on Lowenstein-Jcnsen medium. The control of tuberculosis cannot be approached 
as we do that of rabies and smallpox. 

Our first task must be to search out and identify the unknown sputum-positive cases, 
the spear-head troops, who are the most dangerous. When discovered their lethal effect 
can be at once diminished. Here is a task for the general practitioner — he alone can do it, 
by constant watch of his patients. 

The next task is to search for the newly enrolled recruits, and having found them so 
to handle them that they do not become full sputum-positive units of the infectious 
army. They can only he found by universal mass radiography. We can then prevent a 
very large number of them from becoming sputum-positive and we shall at least know 
at once when the others become dangerous. There will then be no more spear-head troops. 

Nov. — J oint. Dis. — X o. I — 1 
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The infectious army will have its ranks thinned by a diminishing number of recruits as 
well as by the wastage of death, and when the number of recruits falls below the number 
lost yearly by death a start will indeed have been made, and the ranks should then dwindle 
by larger and larger percentages in each succeeding year. If this method does not result 
in the extermination of the infectious army, which seems hardly possible, it should reduce 
the numbers to proportions which can be handled, and which might even allow a 
segregation policy to be reconsidered. 

Much can be done in the meantime to make the infectious army less dangerous 
and thus interfere with and check the enrolment of recruits. Naturally every effort will 
be made in each individual case to render him or her sputum-free or sputum -negative 
by the ordinary methods of treatment. The main method of attack should, however, 
be in strenuous efforts towards the improvement of public and private hygiene. It is 
probably due to our advance in this direction during the past forty years that the death- 
rate of tuberculosis has fallen so steadily and that the morbidity rate as shown bv the 
Mantoux reaction is also apparently tending to fall. If that is correct it indicates 
clearly the best intermediate policy for the control of infection. A sputum-positive 
case is not usually or necessarily a great danger to die general public.. but he 
is to those with whom he is in dose and continuous contact^ The ejected tuberde 
bacilli, if they do not fall directly on to. or into, their victims, have not a long life in a 
dean sunlit house or building. Every effort must be made to improve private hygiene 
by: Instruction to patients. Proper housing conditions for them with special attention 
to light and overcrowding. Slum clearance. Careful home-contact supervision. These 
are strong weapons, with the family doctor, the tuberculosis officer and the public health 
authority all working as a team. 

The improvement of public hygiene should entail more attention to all the conditions 
under which people have to work. Factory acts have done much but more legislation 
is necessary and should be extended to cover all working premises. Every office and shop 
in the country should be made to conform to certain minimum standards as regards 
lighting, cleanliness, ventilation and overcrowding. To cite one example only, the bargain 
basements of many of our modern stores should make us feel ashamed. Keen action 
against public and private overcrowding and lack of daylight alone would give immediate 
results. 

I have outlined a long-term policy and a short-term policy for the control of tuberculous 
infection vis-a-vis pulmonary tuberculosis. These policies are already in action but we 
must intensify that action and be continually trying to increase their efficiency. They will 
be successful. In conclusion here is a. note of encouragement. In my routine weekly 
discharge of patients from Frimley about a mouth ago there were 5 patients. All of these 
5 were, and had been, symptomless throughout, or else had had such slight symptoms 
that they had not noticed them. All were at die time of diagnosis on full work. All 
had frank pulmonary tuberculosis. They had been discovered by routine radiological 
examination either in the forces, or in their factories, or as contacts in dieir homes, and 
had thus been prevented from joining the infectious army. 

Dr. Cyril Banks : The control of tuberculosis was first attempted on a national scale 
by the passing of the National Insurance Act 1911. The lines of attack were based on 
the report of the Departmental Committee on Tuberculosis (Astor Report). 

The first unit of the scheme was the tuberculosis clinic, and its work included diagnosis, 
clearing-house functions, examination of contacts, after-care and education. 

In thirty years nothing has happened to diminish the value of these measures as a 
programme for prevention. On the contrary, with modern X-ray developments (including 
mass radiography), with artificial pneumothorax and major surgery of the chest, and 
nidi more and better sanatoria, we are in a far better position than ever before to carry 
out the directions of the Astor Report. ..... 

There is one danger, and that is the possibility that tuberculosis officers may spend 
too much time on X-ray work and pneumothorax refills. This work has to be done, but 
if it takes the tuberculosis officer away from his social work and the following-up of 
contacts, it will be disastrous. We must have elastic ideas about the staffing of clinics and 
an increased number of doctors" and radiographers so that the tuberculosis'” officer himself 
can concentrate on the main lines of social work and contact-following. A special type 
of man is needed as tuberculosis officer; he must be not only a clinician but also a social 
worker with an almost fanatical zeal. 


Wing Commander R. R. Trail : Problems connected vith the patient te/io leaves sana- 
torium after treatment with positive sputum. 

,,, Th,t c,,rh a oatient is a potential focus of infection tor bis family, and far more 
commonly an actual focus for his fellow-workers, we all know. Wc will all agree that 
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he may be trained but cannot be compelled to take necessary precautions to safeguard 
such contacts. He will probably be extremely conscientious, in so far as his home circum- 
stances permit, in carrying out these precautions in his contacts with his own family, but 
with the best of intentions he will be careless about them, or shy or actually afraid to carry 
them out in his contacts with his friends, and especially with his fellow-workers. ' 

(2) During sanatorium residence all patients ought to be instructed on the elementary 
points of the dangers of uncontrolled cough and of the spray induced by talking. The 
tuberculous cough can be controlled much more than most doctors realize; it is most 
unusual to hear it during meals in a well-run sanatorium. Care should be taken to teach 
talking outside speech-spray distance; if this is not possible the patient should never talk 
directly at his listener. Further he should be trained on sputum and food-remnant 
disposal and on the proper washing of dishes and feeding utensils. A pamphlet on these 
essentials should be given to each patient before his discharge. 

(3) Disposal of sputum is a great difficulty, however. The ideal is of course to empty 
it into an open lire, but this cannot be done at any time of the day by the ambulanr 
and especially hv the working patient, and makeshifts are either unpleasant or impossible. 
Some patients with only occasional phlegm may devise a method of carrying paper 
handkerchiefs which they keep after use in a special container, a strong paper bag or a 
small handbag, until they get home and can burn them. The sputum flask is a sanatorium 
or home-measure only; it takes a verv brave man to produce it outside the sanatorium 
or his own home circle. Each flask should be filled to one-third at least with a concentrated 
solution of washing soda so that the sputum floats and does not adhere to the sides, thus 
making proper cleansing more difficult. Lysol solution should also be added. The con- 
tents may be poured into an open fire at any time; if they are to be emptied into a 
lavatory pan it is best to instruct the patient to keep the used flask firmly closed for 
twenty-four hours before disposing of its contents in this way. He should not use it again 
before he has treated it in the same way as his dishes and feeding utensils, i.e. by boiling 
in concentrated washing-soda solution. Cultures taken from articles so disinfected do not 
demonstrate tubercle bacilli. 

(4) It is most important to stress the infectivity of food remnants; everything left after 
a meal should be burned immediately. 

(5) The patient will in almost every case do his best according to his home facilities to 
protect his own family. It follows that the examination of home-contacts is not likely 
to disclose infections that have occurred after efficient training; these arc likely to be, at 
whatever distance in time, the manifestations of infections prior to diagnosis. Papworth 
village settlement is standing proof of the possibility of complete control of home infection: 
no child born at Papworth has in twenty-one years shown any tuberculous illness in spite 
of the fact that in every case one parent has been colonized because of established phthisis. 
The great factor is, of course, that everyone is doing the same; continued medical advice 
and supervision make for the easy acquirement of a habit; the settlement is merely a 
continuation of that community sanatorium routine made so easy for the resident, but 
requiring after discharge not only individual effort but considerable bravery, as calling 
attention to a disability that means ostracism by one’s fellows and possible loss of 
employment. Moreover we should remember that tuberculosis is a disease of adolescents 
and young adults, thousands of whom have no home life in the accepted sense. They 
live in one room, without any open fire, sharing communal bathroom and lavatory accom- 
modation. Can we expect them to obey golden rules? They could not even if they would. 
They hide their disability; they are an uncontrollable source of infection. It is an inevit- 
able conclusion that to examine the real contacts is to examine the whole population. 

(6) If we cannot solve the problem can we do anything to prevent its present magni- 
tude? Unfortunately we start off with a great handicap in that treatment is voluntarv 
not compulsory. We could do much, however, to reduce this handicap. We could make 
no promise in every case to make the patient sputum-negative or sputum-free by longer 
residential treatment, but many more could attain this satisfactory condition if thev were 
not compelled by economic reasons to leave against advice before reaching that quiescence 
which is the prime basis of a good end-result, and to work full time before that quiescence 
is consolidated to an arrest of the disease. The same bogey of want at home, of loss of 
employment and of permanently lowered standard of life, that forces one patient to 
delay his visit to his doctor and the giving-up of his work until he is an advanced case 
tor hospitalization, rather than for treatment, militates in another, by continual worry, 
against the best results during residence, and after a time overcomes advice with disastrous 
results Then he either returns to home and work with a positive sputum or soon re- 
exacerbates his quiescent disease. In the average time of five vears following his discharge 
he has at best but a 50% chance of being alive and during that time he has done untold 
uamage to his fellows. 
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(7) The best method of dealing with our problem therefore, is to recognize its funda- 
mental causes. We shall do nothing to better the present position until we subsidize the 
patient, first during treatment and later during rehabilitation, removing his fears for his 
family, and guiding him on the tvay to a return, with safety to himself and his fellows, 
to his own chosen work. 


Dr. J. B. McDougall : It required nothing less rlian another Great War to bring about 
the revolutionary changes indicated, by the Minister of Health in Parliament on October 8. 
1942. More was accomplished in one day’s sitting in the House of Commons than could 
have been dreamt of in ten years of peace. 

In the epidemiology of tuberculosis, Bushnell, Cummins, and others have shown that 
in countries where tuberculosis is widespread the disease assumes a chronic and relatively 
benign type, but where, on the other hand, the disease is rare, the cases that do occur are 
as a rule rapidly fatal, Bradbury on Tyneside and Edwards in New York City, have 
investigated special districts with a view to determining the individual factors in infection 
and environment which may be responsible for the increased incidence of tuberculosis 
in groups of the population. It is not possible, however, to allocate to each factor its 
precise role in the spread of the disease. Edwards in New York has shown that the lowest 
incidence of pulmonary tuberculosis was found amongst college students and that the 
highest was amongst homeless unsettled males. At Saranac Lake, in some of the Welsh 
inquiries, at Preston Hall in Kent, and in Cyprus, a specially selected group of the 
population has formed the basis of investigations by different observers, and Bardswell 
has shown in Cyprus that in a land where poverty and other environmental factors are 
present, tuberculosis need not assume serious proportions so long as mass infection is 
controlled. At Saranac Lake and at Preston Hall, where presumably numerous oppor- 
tunities for high-grade mass infection abound, the other environmental factors are such 
that there is a low rate of morbidity from tuberculosis and a complete absence of 
tuberculous meningitis in young children. Infection is probably the most important 
environmental factor. The prevention of tuberculosis' is not to be solved by the entire 
elimination of the infective agent so much as by reducing its degree of infectivity. The 
challenge to the Public Health Service is to discover sources of infection. Every member 
of the population is potentially a contact to tuberculous infection and it is in the detection 
of large numbers of hidden cases that mass radiography will come into its own. It may 
soon verify the conclusion arrived at in 1921 at Framingham, where it was estimated 
that there are ten active cases for every death in the community and nineteen cases of all 
kinds for every death. 

The demand on institutional accommodation in this country will have to be tackled 
with the' same revolutionary line of thought that has brought the Minister recently to 
deal with problems of diagnosis. If we are to stem the tide of tuberculous mass infection 
we must utilize more freely the powers we now have to remove the case or alternatively 
to press for the raising of the standard of environment to such an extent that massive 
infection is curtailed to a minimum. The principles underlying the village settlement 
conception are ideal inasmuch as they embrace all the beneficial factors in the prevention 
of infection and improved environment. 

It is to be hoped that the new scale of financial grants will be given only when treat- 
ment as recommended hv the appropriate authority is carried out. Our first duty must 
be to segregate as many open cases as possible by the most humane methods at out 
disposal. Too many open cases remain less than six months in institutions in this 
country. The linking up of mass radiography and family allowances on the new and 
improved scale, together with greatlv increased accommodation in well-equipped insti- 
tutions, will do much to counteract the upward tendency of tuberculosis morbidity and 
death-rates. 


Dr. Trail (in reply) : Tins discussion has shown that there is general dissatisfaction over 
the control of tuberculosis as an infectious disease. All our methods, including intensive 
follow-up of contact cases, are not coping with the worry of incidence and the 
problems of breakdown following sanatorium treatment. The introduction of mass radio- 
graphs' gives us the opportunity of building round this procedure a central controlling 
authority under the Ministry of Health. Through it we could break down the county 
harriers of financial responsibility and establish on accepted lines criteria for the technical 
and clinical use of diagnostic and periodic-survey units for adolescents and young adults. 
Advances gathered from individual units could be disseminated to all, and through this 
method uniform lines of treatment and research would soon evolve, with general up- 
grading of tuberculosis work in every department. 
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President — H. C. Semon, M.D. 

[ October 15, 1942] 

Two Cases of Generalized Vaccinia (Vacciniola). — H. W. Barber, M.B. 

Case I.— Male, aged 59. On May 18, 1942, Dr. Collyer of Croydon asked me to see 
a patient who had developed a widespread eruption closely resembling that of smallpox. 
On May 5 he had cut his chin' while shaving and within three days the site of the cut 
had become inflamed, and it appeared that a boil or abscess was forming. Antiseptic 
applications, such as dettol, were employed. On May 12 there was itching of the trunk 
and limbs and a rash appeared. The arms were first involved, and later the trunk and 
legs, the lesions coming out in crops. There was little constitutional disturbance, and 
the temperature was normal. 

On examination (May 18). — On the point of the chin was an ulcer of some depth with 
a granulomatous surface and covered in the centre by a dark, blood-stained crust. There 
was considerable induration, but no surrounding oedema, and the submental glands were 
not noticeablv enlarged. The generalized eruption presented a striking picture. The face, 
neck, scalp, and upper chest were spared, but elsewhere it was profuse, particularly on the 
upper arms, the lower part of the back, and on the legs. The component lesions were 
infiltrated papules, deep-red in colour, and hard to the touch. The “ shottv ” feeling 
characteristic of smallpox papules was very evident. They varied in size from that of a 
split pea to that of a large pin-head. Many were surmounted by a vesicle, pustule, or crust — - 
for the most part of small size, but on the left forearm was a bulla of recent appearance. 
The unbroken vesicles were very firm to the touch, like those of the smallpox exanthem. 
There was no apparent enlargement of the lymph-glands. The patient felt well, except 
that itching was severe. Temperature normal; appetite good. 

I was forced to the conclusion that the initial lesion on the chin was a primary lesion 
of vaccinia, and that the eruption was the rarer of the two varieties of generalized vac- 
cinia, namely vaccinal eruptive fever or vacciniola, the other variety, of course, being 
generalized vaccinia from auto-inoculation. The patient was exhaustively questioned 
as to how the cut on his chin could have been infected with the virus of vaccinia, 
but no definite clue was elicited, and it would be profitless to speculate. 

I hoped to obtain from the initial lesion on the chin and possibly from the bullte on the 
forearm proof that my diagnosis was right. Normal saline dressings were substituted for 
the antiseptics that had been applied to the chin, and Dr. Collyer reported that after 
these had been applied for twenty -four hours the lesion strikingly resembled a vaccinia 
pock. Swabs were taken from this and from the fluid in the bulla on the forearm, and 
these were forwarded to Sir John Ledingham, but the investigation was negative. It 
must be remembered, however, that Sir John did not receive the specimens until about 
the twelfth day after the infective lesion on the chin had developed, and the normal vac- 
cinia pock begins to dry up by the eleventh day. Moreover the lesion had been dressed 
continuously with antiseptics for ten days before I saw the patient. 

The lesion on the chin healed rapidly, and the secondary 7 eruption had subsided com- 
pletely within twenty days of its onset. Dr. Collyer recalled that he had vaccinated the 
patient some ten years previously, and that he had had an exceptionally severe reaction. 
In spite of the negative inoculation experiment, I have no doubt that this was a case of 
generalized vaccinia. The eruption in smallpox is unlike any other except that of 
generalized vaccinia, and of certain very rare cases of chicken-pox. In this connexion 
Bousquet declared that it is impossible to distinguish between the eruption of smallpox 
and that of generalized vaccinia. The apparent absence of pyrexia in my case would 
support Besnier’s view that in the latter there is no fever unless some complication, such 
as adenitis, is present. 

Case II. — Female, aged 37. On August 18, 1942, Dr. Gordon Ackland asked me to 
see this Service patient who was stationed in a place where there was a smallpox scare. 
She had been vaccinated on July 30, and had previously been vaccinated in infancy. 

This recent vaccination did not “take”, but on August 15, i.e. sixteen davs later and 
three days before I saw her, an eruption appeared, which, as in my first case, came out in 
crops, first on the arm near the site of vaccination, and then on the right hand, left chest, 
on both arms, and on one hip, leg, and foot. A single lesion was present on the left paint, 
and another on the nape of the neck. The lesions were exactly similar to those in mv 
first case, consisting of hard shottv papules with overlying firm vesicles. 

In this case one must assume that the vaccinal virus, although causing no inflammatory 
lesion at the site of inoculation, obtained entry to the blood-stream. The patient felt 
perfectly well, but complained of considerable itching. It will be noted that in her case 
Dec. — Dermat. 1 
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the interval between the vaccination and the generalized eruption was sixteen days, 
whereas in rny first patient the incubation period was probably about four days. The 
usual interval is stated to be from four to ten days, but in Poole’s case (Poole, T. D„ 1893, 
Vaccinal Eruptions, Edinburgh, p. 108) it was thirteen to fourteen days, and in Dr. Colcott 
Fox s two cases (Fox, T. C., 1892, Brit. /. Derm., z, 287) nine days. 

_ r * h ROLL.ESTON : I agree with Dr. Barber’s diagnosis. Jtn myjong experience of ferers I 


my case. 

The PRESIDENT : It would be interesting to vaccinate the first case again. With the injection method of 
vaccination, is generalized vaccinia more common ? 

Dr. BARBER : Before Dr. Brain kindly supplied me with a vaccine made from the herpes virus, Prof. Eyre treated 
oi my cases of recurrent herpes simplex by subcutaneous injections of a diluted emulsion of vaccinia virus. 
Although a few patients had severe reactions — one developing encephalitic symptoms — no vaccinia eruption occurred. 


Narvus Fiammeus Treated by Thorium X.— H. C. Semox, M.D. (President). 

The patient, a healthy girl of 10, has been under treatment with thorium X in collodion 
varnish since January of this year. The nxvus — of superficial type — without complicating 
fibrous or warty excrescences, involves the left side of the face, including the eyelids, 
upper and lower, and the left side of the nose, chin and upper lip. Originally of the so- 
called port-wine colour it is now much less conspicuous and less vivid in colour, owing 
mostly to the deposition of a brownish pigment, which largely masks the bright tinge of 
the underlying capillaries. There is no sign of atrophy. Tine doses of thorium X applied 
by myself on each occasion at approximately three weeks' interval, have been gradually 
increased from 1,000 to 3,000 E.S. units — eight in all. On every occasion except the first 
there has been a varying degree of inflammatory reaction, with some swelling of the eye- 
lids for about twenty-four hours. I am showing the case with a view to eliciting discus- 
sion, and the experience which other members may have gathered in estimating the 
correct dosage, the appropriate time intervals of application, and their final results. The 
results at the Breslau and other continental clinics would seem to indicate that in selected 
cases thorium X is the treatment of choice, and in this instance I propose to continue the 
applications and show the final result towards the end ot 1943. 

Discussion. — Dr. ELIZABETH HUNT : At the Royal Sussex County Hospital a number of children with n*'i 
have been treated with thotium X for over a year, at monthly intervals. A dosage of LOGO units in alcohol has been 
used. No acute reaction has been observed in any case. The best tesults have been obtained in cases of nxvus fiammeus. 
Raised haemangiomata are rendered paler but arc not noticeably reduced in thickness. . 

Dr. JACOBSON : If there is not a slight local reaction no effect is seen. Such reactions are without danger in the 
Jong run. I once treated a woman for ntevus fiammeus, for three years in increasing doses, up to 3,000 electrostatic 
units in TO c.c. of varnish with marked improvement. However, she developed tiny warty growths in the natvoid 
area, but these have not shown any malignancy up to now. 3,000 units should be the upper limit ; for longer treatment 
it is advisable to go down to 2,000. If there is some irritation and inflammation, slight irradiation with ultra-violet 
light will lessen it and cause the effect to disappear within a short time. 

A patient suffering from lichen planus annularis of the glans penis had two irradiations with marked inflammatory 
reaction. Ultra-violet light, not to an erythema dose, made the whole inflammation disappear. Thorium X in alcohol 
always produces a stronger reaction. It is necessary to find out the individual dose in every patient, and if the patient 
is fait and has a very sensitive skin, it is better to have an interval of four or five weeks. 

Dr. PROSSER THOMAS : During the past six years about 00 cases of port-wine mark, both in children and adults, 
have been treated at St Thomas’s Hospital with thorium X, using 1,500 electrostatic units to the e.c. of alcohol 
(St, Thom. Hosp. Rep., 1030, 4, ISO). Almost ail have improved, some markedly, and I have never seen any ill-effect 
such as atrophy or telangiectasia. Sometimes depigmentation develops in the lesion and seems to persist, but in other 
cases the tendency is Co hyperptgment. I consider thorium X an excellent form of treatment for port-wine mark. 


Three Cases by Robert Klaber, M.D. 

(i) Steatocystoma Multiplex (Pringle). 

This patient is a lad in the R.A.F. with unusually profuse lesions, for which I have 
used Pringle's original term “steatocystoma multiplex”. The last case of this nature to 
be shown to the Section by Drs. Roxburgh and Muende was labelled “Sebocystomatosis 
(Giinther)” (Proc. R. Soc. Med., 1933, 26 , 839). Though the terms are synonymous, Pringle's 
has priority, and Gunther’s no great advantage, fn this case, no family history is avail- 
able. Cysts are present in very large numbers, especially on the lower part of the chest, 
upper abdomen and on the back. They show the characteristic colour variations, varying 
from that of normal skin to a greenish-blue-grey. On puncture of some cysts, caseous, 
sebaceous material could be expressed: from others, a viscid but almost transparent oil 
was obtained. I have seen several other less severe cases amongst troops. I have not 
attempted any treatment. Stokes recently described the successful result of evacuating 
all the cysts, with no recurrence. 

Discussion. Lieutenant-Colonel R. M. B. MacKENNA : Should a man m the condition shown in this case, who 

compbin^gf aOTsiderabieJrritation.^be jj, e back c a fr ec t=d, should be marked militarily in category C. 

N tw U ' T!AAC t! MUENDE t ?' Pringle SscnbetUds cases of steatocystoma multiplex in men between the ages of 2(1 and 
Oiinther who described the pathological process and suggested the name of sebocystomatosis. 

30 , r, a r ROXBURGH • The only other case I can remember seeing was in a woman of 34 who had had the cysts 
- be of 15 The iesions were mainly on the lower sternum but were all over the trunk, none were on the 

smee ‘^^‘ jw-ere about 1 in. in diameter. They contained oily fluid which escaped on puncture and was followed 


by = yellow semhsolWM^queezmg the cyst.^ # ^ ofI heSection (Proc. R. Soc Med., JOTfl, *9, 720). This was 
Dr. ELIiADC^n riUiN l . A L T La... .mother woman in the t went>i»« with »K« 


D oman aged whose lesions were on the trunk. I have seen another woman in the twenties with this condition 
~ Derm.. 1930, 48* 386). 
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(2) Dermatitis Artefacta. 

A young married woman showed, confined to her left arm, a patterned, crusted, discoid 
eruption, the appearance of which leaves no doubt as to the diagnosis. She denies any 
knowledge of having herself produced the lesions. 

I would be interested to know how other members of the Section treat such cases. 


Dr. F. PARKES WEBER : Many years ago I showed at the Section the case of a woman who had an obvious 
dermatitis artefacta on the front of the abdomen ( Proc . R. Soc. Med., Sect. Derm., 1911, 4 , 43 and 1912, 5 , 87). I had 
seen a good deal of her previously. In 1S9G and 1897 she had vomited scybalous fragments and encmata containing 
oil or methylene-blue (F. P. Weber, Brain, 1904, 27 , 170). She had had four exploratory laparotomies, the last one 
by Sir Frederick Treves (Tram. med. Soc. Lend., 1898, 21 , 224) who found nothing abnormal, excepting adhesions left 
by previous operations. In 1912 I published a complete account of her case in the International Clinics, 22nd series, 
vol. i, pp. 125-138. Such patients are obviously much to be pitied, though they can live a useful life between their 
periods of peculiar mental disturbance. 

(3) Erythema Gyratum Perstans (Colcott Fox). 

Girl, aged 22, in whom the eruption first appeared when she was only a week old, while 
her mother was suffering from puerperal fever. The lesions have continued ever since. 
They occasionally get worse and then better, but she has rarely been free of them for 
more than a few days. The only occasion when she was completely free for any length 
of time was after an exacerbation following tonsillectomy. We owe the original des- 
cription of this condition to Colcott Fox who described it as “erythema gyratum perstans” 
(Internat. Atlas Rare Skin Diseases, 1891, xvi). 

She shows on the trunk and thighs an extremely bizarre, figurate eruption. This con- 
sists of areas of very slight central pigmentation with a desquamating margin, bordered 
by a flat or slightly raised arcuate erythema. A few areas show flaccid vesiculation as a 
precursor of the desquamation. When I saw the patient for the first time yesterday, her 
tongue showed three small shallow “geographical” lacuna: which seem to have disappeared 
entirely to-day. When, however, I asked her to put out her tongue to its furthest limit, 
two such small areas were observed on the lateral surface. Is there any possible link 
between these relatively common gyrate migrating lesions on the tongue and this rare 
eruption? 

Discussion. — Dr. ISAAC MUENDE said that Lipschutz’s erythema chronicum misrans was always associated 
with one or two large lesions on the limbs only, whereas Darter's erythema annulare centrifugum occurred on the trunk 
only and the lesions were small and numerous. , 

Dr. H. W. BARBER : I think Darter’s term — erythema annulare centrifugum — is the best for this condinon. In 
most cases, at any rate, the eruption appears to be a manifestation of chronic infection with, and sensitization to, a 
streptococcus. The most remarkable case I have seen svas a man on leave from the East in whom the usual circulate 
lesions were present on the trunk and limbs, but on the occipital region of the scalp were large indurated plaques, so 
massive as to be visible from a distance. The eruption responded rapidly to sulphanilamidc but relapsed when this 
was discontinued He was found to have a chronic sinus infection with an empyema of one antrum. He was success- 
fully operated upon by Mr. Zamora and after a further course of sulphanilamide the eruption cleared up completely 
and he had no relapse. One significant point in Dr. Klaber’s case is that the lesions fuse appeared when the patient 
was only one week old, and that the mother had puerperal septicemia. 


Schaumann’s Disease. — H. W. Allen, D.M. 

Mrs. W. T., aged 45, a vegetarian, married two years. No children. Two brothers 
tuberculous, one having died. 

There is a five years’ history of appearance of congested nodules in the dermis, showing 
brown on diascopy, on the face, extensor aspect of upper arm, and anterior aspect of 
left thigh. There is a lesion occurring as a plaque on the right upper eyelid, and telan- 
giectasia accompanies the lesions. The temperature is slightly raised as in another case 
which I observed. 

There is marked adenopathy, and the right epitrochlear gland is unusually enlarged. 
Contrasting with this, the spleen is not at all enlarged by the usual criteria. Lungs: Refer- 
able to a severe attack of influenza and rheumatism three years ago, the skiagram of the 
chest shows increased hilar markings on the right side, where harsh breath sounds are 
heard. 

Bones : One of the left metacarpals and one of the subterminal phalanges show an 
early stage of sarcoidal osteitis, or cystic tuberculous osteitis. 

Blood: Ana;mia; hb. 75%; leucocytes 7,800: Differential monocytes 8%. 

13.10.42: Mantoux reaction, Koch’s Old Tuberculin, 1:1,000, positive. 

The histology of the lesion shows a typical sarcoid of Boeck infiltration with epithelioid 
cells, surrounded by a few lymphocytes, and containing an occasional giant cell. There 
is slight necrosis within the collections of epithelioid cells. 

Treatment . — She has been treated previously with injections of bismostab without 
improvement, and has, since coming under my care, been treated with sanoervsin, or 
rather novacrysin. It is too earlv to say whether improvement has occurred. An interest- 
ing feature of this case is the family history of tuberculous infection occurring in two 
brothers, one of whom died. The delayed positive Mantoux reaction is supposed to 
indicate the transition to active tuberculosis occasionally seen in these cases. I am treating 
her with gold injections, and hope to show later that this transition can be averted. I Dr 
Allen, on the request of Dr. Parkes Weber, demonstrated the skiagrams of the patient’s 
hands and indicated the appearances.) 1 
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t y pica 1 M f o r *sa rcoid ofi ^ ^ ^ WEBER : The minute, round cyst-like spots in the skiagrams of the phalanges ire 

tu* : wouId gKfflrestingto hear what proportion of cases exhibiting sarcoids of the skin develop 

«/K«vr! C f i0ns * 1 j VC , a w0 J£ an m hospital with sarcoidosis of the lung ; she had two subcutaneous tumours, one 

ot which was removed about fifteen years ago, 

HUNT said that recently a number of cases of sarcoidosis of the Jungs with skin Ie 3 ions had 
oeen reported (American Journal of Roentgenology, 1941, 45 , 5UT»). 

? Telangiectatic Lupus Eiythematosus.—GEOFFREV DvcKWORnt, M.R.C.P. 

Mrs. M. M., housewife, aged 34 years. For the past seven years the skin on the backs 
of the fingers has been swollen, atrophic, and telangiectatic. The swellings, which are 
spindle-shaped, feel spongy. On the scalp there are two small oval atrophic areas, about 
one centimetre in the long diameter, which are depressed, erythematous, and form scales. 
The patient states that there have been small, oval scars on the calves of the legs. 

Before coming under observation she had had about six exposures of ultra-violet rays 
to the backs of the fingers, but does not remember any redness following. The skin had 
its present appearance before the treatment. The general health is good; the W.R. is 
negative, ancf the Mantoux also. She has been taking nicotinic acid, 50 mg., t.d.s., and has 
had a course of bismuth injections. She thinks there is a slight, but definite lessening of 
the condition. 

Persistent Intertrigo. ? Diagnosis. — Alice Carleton, M.B. 

J. P., a female child, aged 5 months. 

Clinical history. — Normal birth in May 1942. The mother had pulmonary tubercu- 
losis, and was in a sanatorium for three months during the pregnancy. She is now 
apparently well. The father and elder child, aged 3, are both healthy. 

Birth-weight 6J4 lb. Breast fed. At the age of one week tire child developed a dis- 
charge from both eyes, for which she was treated at the Oxford Eye Hospital. This was 
followed at the age of 5 weeks by an otitis externa, first in the left ear, and three days 
later in the right. Very soon afterwards, the natal cleft and vulva became affected, 
followed by the anterior right axillary fold, and at 19 weeks, the groove between the 
lower lip and chin. 

Present condition. — The affected areas show a background of bright erythema assoc- 
iated in some places with slight oedema. In the centre of the patch, thick, sodden, white, 
desquamating epidermis is seen, looking like whitewash roughly applied. Behind the 
ears, outside the sodden area, the skin is thin and glazed, and the follicles show as 
whitish pin-points. In the genital region, the insides of the labia majora, and both sides 
of the labia minora are covered with sodden epithelium and the perianal region is simi- 
larly affected. If not constantly cleansed, the areas become very foul smelling. Tire 
small patch on the chin, which is of recent development, is brownish rather than white. 

Investigations. — fi haemolytic streptococci, Staphylococcus aureus, B. coli and Pseudo- 
monas aeruginosa have been cultivated on different occasions, but no one organism has 
been constantly found. Wassermann reaction negative. Tuberculin patch test negative on 
two occasions." Faeces: No parasites, ova or cysts found. Blood-count: No significant 
abnormality. 

Biopsy from skin of buttock: Dr. Robb-Smith reported “sections show hyperkeratosis 
with an excessive quantity of keratin in the mouths of the hair follicles. There is a 
moderate degree of hypertrophy of the epidermis, with some thickening of the rete pegs. 

In one or two places, there is a slight amount of acute inflammatory infiltration of the 
epidermis and that part of the dermis immediately underlying. Elsewhere, there is a 
very slight, chronic inflammatory, chiefly perivascular infiltration of the superficial layers 
of the dermis. In one place, small oedematous bullrc may be seen. There are no specific 
features in the lesion and it resembles an intertrigo with hyperkeratosis and follicular 
keratosis.” Dr. Freudenthal who saw a slide said it was like the picture in the quiescent 
stage of a chronic cedema. 

Treatment.— The following lines of treatment have been tried without success and 
have been accompanied bv a slow spread especially to areas of skin contact: Crystal violet 
and brilliant green, 0-75'%. Penicillin, locally. 5% sulphanilamide ointment. X-rays. 

150 r with a 1 mm. aluminium filter on two occasions. Sulphapyridine per os. Hnliverol. 
per os and also cod-liver oil locallv. The general condition is good, and the child is gain- 
ing weight, though at first she failed to do so. She has been bottle fed since the age of 16 
weeks, and now weighs 9/- lb. 

Discussion — The PRESIDENT : Can diphtheria of the skin continue for as long as this ? 

Dr. J. D. ROLLESTON ; It might do so. Diphtheria like syphilis is a good imitator and its lesions may remain 

un fff°^5' Z g d STANNUS t ' n A" deep diphtheritic infection of the skin is seen in tropical countries accompanied by 
ulceration. In rids case the distribution of lesions about the vulva, the penanal region, and around the eyes, is very like 

^Inthe prScrifcale it'mTghtbe worth while giving riboflavin on the supposition that there was an infective condiuon 
superimposed on an ariboflavmosis. 

Postscript.— Monilia and lire Klebs-Locffler bacillus were repeatedly looked for. with- 
out result. 
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DISCUSSION ON PAINFUL FEET 

Mr. C. Lambrinudi : The foot problem in the Army is a fairly formidable one. In my 
experience alone, working at several clinics, I find that a third of the cases sent up by 
the regimental officers for an expert orthopiedic opinion are foot cases. 

Most orthopaedic surgeons in charge of busy clinics, if asked before the War who sufEered 
most from foot trouble, men or women, would unhesitatingly have answered — women, in 
at least a proportion of 5 to 1. Because so many of us had become accustomed to 
associate foot pains and deformities with women, the erroneous conclusion was drawn that 
they were due to some female peculiarity or to their particular form of footwear. 
But experience of war has shown that foot troubles are as common in men, under stress, 
as in women. This was not realized in peace-time because men did not then use their 
feet to the same extent, or under the same trying conditions. A man was better able 
to select his occupation according to his capacity. He could rest at weekends, and, on 
the whole, did not go to a doctor unless his disability interfered with his wage-earning 
capacity. But a woman was constantly on her feet tending her home and children; she 
did not rest at weekends, and she was periodically subjected to the stresses of pregnancy. 
Moreover, women were employed in larger numbers in such trying occupations as shop 
assistants and waitresses, and because of restricted choice they were obliged to wear 
shoes unsuitable for overworked feet. 

It is evident that the foot problem on the whole is muscular fatigue, leading to 
ligamentous strain, and foot-wear only came into the picture in so far as it was an extra 
stress. Though there were exceptions, it was the fatigue that produced most of the 
deformities and not the shoes. Preconceived ideas, however, are difficult to get rid of, 
and some of us still fail to see that the problem of the soldier’s foot to-day is identical 
with that of the woman’s foot before the War, but often in an earlier stage. There is, 

I fear, a deplorable tendency to regard soldiers with suspicion, to accuse them of exagger- 
ating their symptoms, and I have even heard some responsible medical men say that 
the majority of soldiers were neurotic. If by this it is meant that their disabilities get 
on their nerves, I agree, but we should not allow suspicion of “swinging it” to intrude 
itself and influence our clinical judgment. 

Most of us must have been impressed, both in our hospital and private practices, by 
the fuss made over what seems to us a small thing, and the amount of gratitude we 
receive for doing a trivial job. In broad terms we can say that the moral effect of a 
disability is inversely proportional to its severity. When a patient has pain associated 
with a gross ailment, he restricts his activities according to his capacitv, but 
when he has pain associated with a minor condition, he continues to compete with 
normal people at a disadvantage, and sooner or later his morale breaks down. What 
gets on his nerves is his inability to keep step with others, as is borne out bv an analysis 
of complaints that soldiers make — “I can’t keep up with the others”, "I can walk 4 miles 
at my own pace but can't march a mile”, "I get ticked off for shuffling mv feet on parade” 

In protesting against too lavish a use of the expression “psychological causes” I do 
not forget there are other causes of foot strain besides fatigue! There is for inst-inr,. 
the asthenic atonic individual whose muscular tone is so poor that he cannot hold his 
Dec. — Orth. 1 
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feet in the correct position for any length of time. He ought never to be in the Army, 
t here are, too, die associations of emotions and posture, such as the depressed individual 
whose feet arc as flat and sad as his face. There is no place in an orthopedic centre 
tot the uneducable and morose, but one must not confuse the true psycltoneurotic and 
the unwilling soldier with die far larger group of men with a legitimate grievance who 
have been forced to exaggerate their symptoms in order to have some notice taken of diem. 

I am often asked why the feet do not, as it were, hypertrophy like other organs in 
response to increased activity'. The answer is that thev do respond, if treated with 
imagination and determination, but imagination seems lacking if the Army marches on 
its corns while, as I am informed, there arc rnanv chiropodists serving in the Forces not 
engaged in their own invaluable work. 

But, apart from a plethora of corns, in the category of A 1 men one finds an odd 
assortment of feet. As the foot has not yet completely adapted itself to the erect 
posture, it is more prone to minor congenital variations than any other part of die body. 
Consequently' minor degrees of hallux valgus, pes planus and cavus, metatarsus elevntus, 
supinated fore-foot, &c., are commonly found in men in this category. In the ordinary 
course of events these do not give rise to any symptoms on account of the excellent 
adaptability of the muscles which mask any disability which might be due to them. In 
fact it can be said that the physiological adaptation of the body to the erect posture is far 
in advance of the structural. But, if anything interferes with the tone of the muscles, of 
which the commonest cause in soldiers is local or general fatigue, the weakness inherent 
in these mild abnormalities becomes apparent. That such feet can gradually be worked 
up to an amazing state of efficiency is demonstrated in the case of regular soldiers of about 
30 or more, who have been in the Army for a long time, and it is not uncommon to see 
men with marked hallux valgus and pes planus whose feet are supple, painless and power- 
ful, and who, despite their deformity, can walk in complete comfort “20 miles or more. 
Stress of circumstances denies this opportunity of gradual training to our present soldiers, 
and many of them break down through being forced too quickly. And this applies as 
much to normal as to abnormal feet. 

The foot has two functions, balance and propulsion, and it is convenient to discuss the 
foot problem under these headings. I want to make it clear, however, that 1 am con- 
sidering the causes of breakdown of potentially A 1 feet only. 


Balance 

Too little attention is paid to balance in training recruits, and I regard the balancing 
test as the best index of a borderline foot's potentialities. Its value lies in die fact 
that good balance implies good tone, and if the tone of the muscles is good, and 
the foot supple and painless, there is a good chance of survival of function despite minor 
structural abnormalities. When a joint is in the resting position all die muscles around 
keep it steady. The normal resting position is so placed that the muscles act through 
their inner range. Any deviation "from the normal tends to make the muscles on the 
convex side act more and more through their outer range, which is the weaker. Never- 
theless, within the fairly ivide limits of normal, stability is maintained without the foot 
coming to any harm, because the tone of those muscles becomes adapted. This is 
exemplified in the hysterical and hemiplegic foot where the patient rarely complains of 
ligamentous strain pains because the muscles take the weight and not the ligaments. 
But even more convincing are the frequent cases one sees where a man has walked 
valgus for years unaware of a painful focus on the outer side of the foot. He has got 
accustomed not to tread on it and has therefore forgotten it. His tonic reflexes have 
become attuned to this position and he has suffered no inconvenience from his abnormal 
method of walking. 

Valgus fool : It is commonlv assumed that the muscles on the inner side of an habitual 
valgus foot are weak, a fallacy based on regarding muscle as having the properties of 
elastic and not as specialized ' live tissue of which tone is one of its outstanding char- 
acteristics. Since, however, the muscle on the inner side acts through its outer range, 
tire margin of safety of the ligaments on that side is reduced. Consequently, if the 
tone of the muscle is not tuned to the proper pitch, any sudden or prolonged force 
will fall upon the ligaments instead of being taken by the muscle. Unfortunately, when 
such a case breaks down during a severe test he is too often diagnosed as "flat foot' 
and ordered inside wedges. , 

The belief in wedges as a curative agent is based on the assumption that the ligamen- 
tous strain is due to fatigue of the muscle, which is too weak to take the load and that 
bv reducing the load bv means of wedges or supports, fatigue will be prevented and the 
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muscle thereby strengthened. The reverse is the case. The failure is not due to defective 
muscle power but to inadequate tone due to insufficient training. If wedges are given, 
and act effectively, the only stimulus which would improve tone is removed, and the 
man will never again revert to his own normal. I cannot condemn too much the indis- 
criminate use of inside wedges for such border-line cases. Fatigue and strain are 
inevitable for both normal and abnormal feet during the process of intensive training. 
No permanent damage will be done if these early strains are treated early and rationally, 
but supports and training are incompatible terms. The right treatment is to rest the 
foot and give it physiotherapy until all pain disappears, and then concentrate on restor- 
ing and improving tone bv means of balancing exercises. Make the man stand on his 
foot until he has learnt to become steady, then graduallv add to the load by making him 
stand on outside wedges. By degrees work him up to a high standard of balance tolerance. 
This at least is physiological, for instead of removing, it provides and gradually reinforces 
the stimulus to which his tonic reflexes had previously been attuned. 

Elevation of the little toe is an example of the structural abnormality of the balancing 
mechanism of the foot. If perfect compensation has occurred so that balance is good, 
and all the other toes are firm on the ground it is justifiable to amputate the little 
toe for pressure pain and expect the man to remain in Grade 1, but these cases are rare. 
More commonly it is found that the balance is extremely poor, and the fourth toe also 
tends to rise; if the little toe is removed the fourth toe will rise still more and the balance 
will be made worse. In carefully selected cases it is worth while doing a plastic operation 
on the little toe and tenotomy of the fourth toe. I have had some very satisfactory results 
but do not recommend it as a routine procedure. It takes a long time, for the toes must 
be kept in plaster for five to six weeks to prevent contraction and then the man will have 
to be retrained. 


The part the big toe plays in balance is extremely well demonstrated in a marked case 
of metatarsus elevatus and hallux valgus. In the former the head of the first metatarsal 
bone is well above the level of the others, and the big toe is so engaged in balancing 
that it cannot dorsiflex while walking, even though there is no mechanical obstacle to 
dorsiflexion. 

Minor degrees of this deformity are compatible with an efficient foot, if the balance 
is good. If not, the toe will be unable to stand up to heavy work and hallux rigidus will 
certainly appear. 

Hallux valgus : I usually find that soldiers sent to me with the diagnosis of “ flat feet ” 
and “ hallux valgus ” have had their pain for a long time. Some may have had their boots 
stretched or a lighter pair ordered, with only temporary relief. Others have been excused 
route marches and P.T. but have been given light duties which entail guard and working in 
the cookhouse wearing plimsolls. By the time they come up for a second opinion they 
are disgruntled men, and on questioning them carefully one finds that many complain 
of pain in the sole of the foot as well as in the big toe. Sometimes the pain in the sole 
preceded that in the toe, and all the men complain that for a long time their feet have 
ached when standing. It is evident that the R.M.O. did not recognize the fatigue element 
and mistook the pain in the toe as being due to pressure — an extremely common fallacy. 

There are only three reasons why a man’s boots which have previously been comfortable 
suddenly become tight: (1) The boot may have shrunk; (2) the foot may have hyper- 
trophied; or (3) the foot may have altered its shape. In the majority of cases it is this last 
which has happened. The evidence that early pains in a big toe are due to strain and not 
pressure are these: (a) The soldier may have been comfortable for a long time before the 
pain appeared, and may even have been able to break in his boot to produce a bulge for his 
bunion, (b) There is no redness over the prominence, (c) The maximum point of tender- 
ness in early cases is below or in front of the prominence. ( d) The abductor muscle of the 
big toe often stands out in spasm, and the man may complain of cramp in it both during 
the dav and night, (e) There may be an ache in the sole of the foot as well as the big 
toe. ( f) The same symptoms are noticed in walking and standing about in plimsolls, 
(g) The foot may have flattened and a hallux valgus increased lately. 

I cannot emphasize too strongly that pain in the big toe, with or without a pre-existing 
hallux valgus, is often one of the signs that the whole foot is fatigued and wants rest ° 
There are two other deformities likely to find their way into the A 1 grade because during 
civil life they did not give rise to much trouble — the 'supinated fore-foot and the slight 
cavus with a marked cavus on the outer side. Such cases should be regraded at once The 
supinated foot cannot adapt itself to hard work, and when it breaks down it commnnk- 
gives rise to spasmodic valgus. It can, however, be made comfortable enough with -in 
arch support for the man to carry on in a lower grade. ° 

The external cavus foot looks a good foot. It is supple and the calf muscles are usuallv 
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powerful, but it is a narrow foot and has a tight plantar fascia, ft is excellent for running, 
not quite so good for walking, but hopeless for standing, because it tends to buckle like 
scoliosis. 

I have stressed this balancing function of the foot because sufficient emphasis has not 
been laid on it in textbooks and it makes intelligible certain apparent inconsistencies: 
(y y | s not inconsistent for a man to be able to run about and enjoy football, yet complain 
of fatigue when standing on guard. (2) Standing must never be regarded as even partial 
rest for a fatigued and strained foot. (3) Pain in a previously painless bunion is usually a 
sign that the whole foot is tired and wants rest. 


Propulsion 

Since in this paper I am concerned only with fatigue and strain I will confine 
myself to the plantar fascia and the muscle which arises from it. The plantar fascia 
is a passive structure and so placed that it acts as a bow string to an arch. It is 
attached to the heel behind, and in front each of its five digitations are attached to the 
flexor sheath and on either side to the transverse metatarsal ligaments. The flexor brevis 
digitorum arises front its upper surface, and when it contracts it tightens dte posterior pail 
of the fascia and relaxes the anterior. In fact, that muscle’s main- function is to protect 
the fascia from being overstretched. I believe that when the plantar fascia is stretched, a 
stretch reflex is produced which make the flexor brevis contract and sets in motion a flexor 
response of the toes. 

The short muscles of the foot attached to heel and toes have to withstand the distraction 
pull of the tendo achillis and the weight of the body. None of them can stand up to it 
alone, but all working together with the help of the long flexors of the toes can do so. If 
any of them fails for long the mechanism of the foot is badly affected. 

I believe that the fleshy origin of the flexor brevis is liable to strain and fatigue, especially 
in young recruits who have not used their feet much, and in consequence it is liable to 
become tender, subject to cramps, and a fertile soil for the fibrositic nodule. Futhermore, 
when its action is so weakened, strain falls on the front part of the plantar fascia, giving 
rise to symptoms simulating metatarsalgia. 

Pain in the flexor brevis muscle. — Cases are often sent up labelled “ flat feet ”. The pain 
complained of usually started some time previously during P.T. or a cross-country run, or 
after a prolonged route march. Pain occurs in the sole of the foot, extending into the 
toes and up the inner side of the ankle after walking a few yards. When walking the men 
hold their toes cocked straight up in the air, or in the claw-toe position, as if by voluntary 
effort. They walk with a shuffle and are careful not to use their toes, and they cannot 
stand on tiptoe on account of pain in the sole of the foot. On examination, the foot is 
usually supple', there is no tenderness in the metatarsal heads, the big toe is freely movable 
and strong, the other toes are painless on passive movements but flexion against 
resistance is weak and causes acute pain in the sole of the foot, which is also tender. 
When each toe is made to flex against resistance separately, only one or two, usually the 
second and third, are painful, and a search along the line of the affected toe reveals an 
exquisitely painful spot. Pressure on this reproduces the pain complained of, injection 
of local anaesthetic entirely abolishes it, the toes come down on the ground and the gait 
is normal. The similarity to tennis elbow is striking, as is also its tendency to chronicitv. 
There is the same wide 'reference of pain, the same muscle tenderness, subjective and 
objective weakness, the acutelv tender spot and the response lo local anaesthesia. Moreover, 
like a tennis elbow, it is those cases which come on the day after strenuous exertion rather 
than as an acute injury which are the more difficult to treat. 

Strain in the anterior attachment of the plantar fascia.— The association of strain of the 
plantar fascia and metatarsalgia is not recognized, but I believe it to be a definite clinical 
entity. Men sent up with a diagnosis of metatarsalgia frequently say that during a 
particularly strenuous route march thev suddenly got an acute pain in the fore-part of 
their foot.' On questioning one finds that for a long time they have had pain in the 
sole of their foot and fatigue in marching. They get tired on guard, shuffle their feet 
on parade and are often distressed. There is no marked deformity of the toes, the 
maximum tenderness is not over the most prominent part of the metatarsal heads, 
but a little in front of them or on either side acutely tender areas can be found. 
There is pain on passive dorsiflexion of the toes but none on passive flexion or flexion 
ipiinst resistance The second, third and fourth toes are usually involved but never the 
W toe- metatarsal bars or pads do not relieve but make the pain worse, as would be 
expected Relief is obtained by flexing the toes on the ground, the opposite of that which 
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obtains when the lesion is situated in the flexor brevis muscle itself. These cases have 
almost always been given metatarsal bars, on the assumption that the pain is due to 
pressure on the metatarsal heads, like the familiar type of metatarsalgia. They are another 
example of pain from strain being confused with pain from pressure. 

These lesions of the plantar fascia may have serious consequences. Not only may they 
give rise to deformity, at first voluntarily produced to relieve pain and later fixed by 
contractures, but even when there is no deformity, loss of function of the toes and 
progressive deterioration of the foot will follow. 


Origin of Deformities and Treatment 

The main reason why the foot problem has become shrouded in pessimism is because 
most of the deformities we saw before the War were established — they had got past the 
stage where one could distinguish between cause and effect. Our treatment of necessity 
was mechanical, bv supports, or some form of violence, operative or otherwise. But I have 
seen almost everv "variety of toe deformity we were accustomed to see in pre-war days in 
women, appear in soldiers in an acute form and have watched them revert to their 
normal under the soothing influence of rest and physiotherapy. I have not the slightest 
doubt that the foot problem in the Army is due to fatigue and hasty training, and the 
failure to recognize in time the signs of impending breakdown. 

Hospital treatment even for minor cases saves time in the long* run but there is a wide- 
spread feeling that the hospital atmosphere softens the soldier and demoralizes him. I 
maintain, however, that through the prolonged neglect of a minor disability, the demorali- 
zation started before he entered the hospital, and it is increased on account of the in- 
effective treatment while there. There is a tendency to regiment treatment as if all cases of 
strain were alike, but there is all the difference in the world between an accidental strain 
occurring while a muscle is healthy and fresh and that which occurs because the muscle is 
tired and weak and overloaded with metabolites. In the former, active treatment from 
the beginning is desirable, but in the latter, the fatigued foot must be rested, and the 
toes maintained in the neutral position, in plaster if necessary. If not, contractures will 
occur before the muscle has recovered and manipulation or tenotomy will have to be done 
before a cure is effected. 


Dr. E. J. Crisp: When a normal foot breaks down through fatigue or strain, rehabilita- 
tion is comparatively simple, and we usually return the soldier to his unit in an A 1 
category. Unfortunately, the reverse does not hold true. When a foot with an inherent 
defect breaks down, no amount of physiotherapy can possibly make it an A I foot, and the 
most we can do is to restore it to its original condition. Until this important fact is 
appreciated the foot problem will remain. The medical profession rather tends to regard 
rehabilitation as a cure for every ill of the foot. Painful feet, not afflicted with obvious 
deformity, are generally' regarded as normal, and vigorous physiotherapy and equallv 
strenuous P.T. almost invariably ordered. Though the majority of cases recover 
under this routine, a not inconsiderable minority make no improvement or even become 
worse. The feet themselves, we shall find, have an infinite variety of shapes, and obviously 
many of them must be abnormal. The mistake we have made has been in approaching 
the problem with a textbook mentality', and regarding every foot as normal unless it has 
a classical defect. 


We are all born with certain individual characteristics as regards build, wind, muscle 
power, co-ordination, elasticity, spring and capacity for work. These qualities are inherent 
and mainly unalterable, and apply no less to the foot than to any other part of the bodv. 
For this reason there will always be a number of recruits unable to adapt themselves 
to the modem military tempo. 


In order to discover what constitutes a normal foot, the length and breadth of a series of 
feet under treatment were measured with a yardstick. This revealed considerable and 
significant variations in the “length to breadth ratio ”, the breadth being taken at the level 
of the metatarsal heads. The highest ratio met with, namelv, 3;,: I, was found in 
exceedingly narrow foot 9"/ 8 in. long and only- 3'/s in. broad. The lowest ratio encountered 
was 2 A j 1. m a foot 9./ s m. long and 4>/ 8 in. broad. It is worthy of note that this second 
foot while being 1 wider was yd m. shorter than the first. The authorities responsible for 
designing the Army boot were certainlv not aware of this laree variation i , 
breadth ratio for though it is supplied in three fittings for each size, some soldicrFhave 
feet so broad that they are compelled to wear boots two sizes too W ha ,' c 

necessary width. In between ?he two extremes there wem M ^etTcs but theorem 
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majority of feet investigated had a length to breadth ratio of approximately 2^:1, It 
was thus easy to divide the series into three types, namely : (a) The ultra-broad foot 
(ratio 2i : 1); (b) the ultra-narrow foot (ratio 3; 1 and over): (c) the intermediate or average 
foot (ratio 2 % : 1). 

On applying this classification it immediately became clear that the ultra-broad foot 
gave uniformly bad results, the ultra-narrow foot very little better, but that the 
intermediate type almost invariably made a complete recovery. From this it became 
clear that for normal function a length to breadth ratio in the region of 2yj : 1 was 
desirable. It remained to discover what qualities were possessed by the average type foot 
which were lacking in the broad and the narrow. 

The normal foot , — For a foot to perform satisfactorily, especially in the Army, it must 
possess certain inherent characteristics, largely qualitative, and if these are deficient, it will 
be liable to failure when submitted to any greatly increased activity. Let us consider 
what these essential qualities are. 

The normal foot must be supple and mobile, it must have spring, resilience and 
elasticity. At the ankle-joint there should be at least 45 degrees of plantar flexion, and 
10 to 15 degrees of true dorsifiexion, while it should be possible to obtain 60 degrees 
of inversion and 15 degrees of eversion. The foot should have a concave or at least 
straight instep and a moderate longitudinal arch, with anterior and posterior tibials 
capable of supporting it and allowing it to flatten at will; the outer border should be 
flat on the ground to assist in maintaining balance; the intrinsics must be 
competent to maintain correct function of the toes and above all there must be perfect 
muscular co-ordination. On the plantar surface there should he a reasonable layer 
of subcutaneous fat to provide padding for the heel and the metatarsal heads, 
the weight of the body should be evenly distributed between the heel and the ball of 
the foot and finally the length to breadth ratio should be in the region 2% : 1. 

Before applying these characteristics to the three types of foot, we should consider 
the straight instep, the short tendo achillis and the high longitudinal arch. The first two 
arc interdependent and will be discussed together. 

The straight imlep and short tendo achillis . — Limited dorsifiexion, secondary to a short 
tendo achillis is very common and directly responsible for many cases of “ piano valgus 
foot strain. In order to plantargrade the heel the forefoot becomes abducted and pronnted, 
the instep assumes the characteristic convex outline, and the bones and ligaments adapt 
themselves to the new shape of the foot, the “ spring ligament ” remaining in a state of 
chronic strain. 


Though feet with this deformity will often function satisfactorily when not undujv 
taxed, they soon give trouble in die Army. Experience shows that measures employed in 
peace time, such as raising the heel of the boot, do not succeed with service cases, and 
that vigorous rehabilitation is equally unsuccessful. The fact is that a short tendo 
achillis constitutes a serious defect in a soldier, which physiodierapv cannot remedy unless 
the individual is young and the condition slight. The logical treatment is a short stay in 
hospital until the feet recover to their original condition, followed bv regrading to category 
B7. 

The high longitudinal arch . — The foot with the high longitudinal arch, a type which 
before the war was looked upon with favour by many, should always be regarded with 
grave suspicion. It has a tight plantar fascia and plantar ligaments, with the result 
that normal mobility is restricted; thus the arch cannot flatten when the foot becomes 
fatigued, and strain is liable to occur. In addition, there is uneven distribution of 
weight, too much falling directly on the metatarsal heads. These two defects render 
the foot a potential casualty. 

This kind of foot will function satisfactorily in a sedentary occupation, but under 
strenuous training is liable to break down. When this occurs there will be pain in the 
plantar fascia and under the metatarsal heads, clawing of the toes and callosity formation. 
As regards prognosis and treatment, unless the foot can be mobilized by manipulation 
so that die long arch can flatten in the normal manner, it will remain a defective foot, and 
be liable to break down again if the man returns to military activities on the previous 
scale In this case, also, prolonged phvsiotherapy will be a waste of time, and the rational 
course wiil be just sufficient treatment to restore die foot to its original state, followed 
bv re<mading to a lower category where it will he less liable to become strained. 

'The foot with an external arch, in addition to a high internal arch is occasionally met 
with Though this tvpc constitutes a powerful lever it is inefficient as a balancing agent, 
and is liable to develop a strain of die " cayo-valgus variety. No kind of treatment is 


likely to improve 


it and it should be regraded to B 7 on sight. 
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Under the supposition that the short tendo achillis and the high longitudinal arch 
have been excluded let us analyse the three types of foot, bearing in mind the qualities 
essential for normal function. 


The ultra-broad foot . — When we inspect a foot of the ultra-broad type we shall note 
that not only is it extremely broad in proportion to its length, but also extremely 
thick. On its plantar surface we shall observe an exaggerated layer of subcutaneous 
adipose tissue, with the pads under the metatarsal heads so large that normal posturing 
of the toes is impossible. All movements of the foot, especially inversion and eversion, 
will be considerably limited and it will be generally stiff and lacking in elasticity. Attempts 
at the finer movements will be crude and there may be considerable inco-ordination. 
The individual himself will be of the thickset, stocky, muscle-bound type and his gait 
will be cumbrous, clumsy and lacking in spring. He is, in fact, like a heavy lorry; 
powerful but harshly sprung. 

The foot is limited in mobility and elasticity, both by its shape and its thickness, and is 
symptomatic of the general muscle-bound condition of the whole body, and it is not 
unlikely that the thick layer of plantar fat is Nature’s attempt to compensate for this. 
Spring is indispensable for normal walking and shock-absorbing, and on uneven ground 
mobility is essential if strain and trauma are not to occur. Thus we see that though this 
type of foot is powerful, it has serious defects. 

The owner of this foot is a plodder rather than a walker, and can walk all day long 
without discomfort if allowed to plod along at his own speed. Likewise, he can do the 
heaviest day’s work without fatigue; he is in fact a human carthorse. But when he joins 
the Army he is expected to perform like a racehorse, which is an impossible metamorphosis. 
He can no longer set his own pace, but has to march in step with the rest of the 
battalion. It is difficult for him to speed up his slow laborious gait to the quick Army 
tempo, and marking time on hard roads bruises his springless feet. It is little wonder 
that pain, fatigue and stiffness often develop until he can carry on no longer. There 
will he extreme tenderness under the metatarsal heads and in the plantar fascia, the 
intrinsics will be in spasm, and movements grossly inco-ordinated. There may in 
addition be aching in the midtarsal region and stiffness in the anterior tibial and 
calf muscles. 


We have had more disappointments in the rehabilitation of this type than with any 
other, and will continue to do so until we realize that we are dealing with an abnormal 
foot, which is deficient in spring, mobility, and co-ordination. Attempts at re-education 
simply will not work. The man tries hard enough, but has not got the necessary cere- 
bration to synchronize the various muscle groups, and the endeavour only leads to still 
greater confusion. The lack of spring and mobility is inherent and extensive exercises are 
powerless to remedy the condition. The “ carthorse ” type of foot has serious limitations 
and is best dealt with after breakdown by rest until pain, spasm and fatigue have gone, 
and then after a minimum of treatment regrading to category B 7. 

The ultra-narrow foot . — The ultra-narrow foot is largely self-explanatory. We associate 
it with the individual of exceedingly poor physique, tall, lean, delicate and of the 
“ human lamp-post ” variety. The foot will have very indifferent musculature and be 
entirely devoid of subcutaneous tissue. The long arch may be well developed or absent, 
but mobility will, as a rule, be normal. Spring will be deficient owing to weakness and 
lack of tone in the anterior and posterior tibial groups, and this will predispose to valgus 
foot strain. In addition, the narrowness of the forefoot will not make for stability. 

This type of man recognized his own limitations in peace-time and led an exceedingly 
sedate life, adapting his mode of living to his feet. On joining the Army he requires most 
carefully graduated training or acute valgus foot strain will result. Prolonged physio- 
therapy for this type of patient will seldom repay us for the time spent. After a period of 
rest and a limited course of remedial exercises, he should be regraded to a lower category 
where he will come to no further harm. b ' 


The intermediate or average normal type foot . — As has already been pointed out feet 
of the intermediate type (length to breadth ratio 2-/ 3 :\) invariably make excellent 
recoveries and it only remains to discover whv. It is because they possess all the 
attributes necessary for normal function. 


They have mobility, spring, co-ordination, a sufficient musculature and are correctl 
shaped. The individual himself, whether short or tall, will be of average proportion 
and physique He will co-operate intelligently in his exercises and have little troubl 
in following the instructions of the masseuse. His feet will have broken down throne 
fatigue, strain, or injury. In his early Army days fatigue due to ill-judged progression 1 
Dec. — Orth. 2 1 ° 
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training is the likely cause. Later on in his Service career an exceedingly long route 
march, may produce the same result, while severe trauma may occur on a battle course. 
But, whatever determines the breakdown, we have good material to work on and can 
proceed to rehabilitation with perfect confidence. 


Treatment 

It remains to discuss the treatment of the normal type foot, breakdown having 
usually resulted from a combination of fatigue and strain. When this occurs the 
soldier suffers a major disaster and he should be admitted to hospital immediately. 
The earlier the trouble is recognized and remedial measures instituted, the sooner will he 
be fit for duty. He will probably complain of pain along the inner border and in the 
sole of the foot, in the midtarsnl region and under the external malleolus. The tibialis 
anticus will be fatigued, the long extensors overacting, the intrinsics in spasm, the toes 
clawed or even cocked up, and all movements inco-ordinated. On standing there will 
be lack of tone in the glutei and he will be saggy at the knees with the patellae rotated 
inwards. The development of the condition may have been rapid or a gradual one. 

When the “ fatigue-strain ” syndrome is the cause, the soldier should remain in bed until 
his feet are rested, pain and spasm have gone, and there is complete relaxation. Only 
then may remedial exercises be commenced, the patient remaining in bed for several more 
days. Should the foot have been disabled by trauma, he must rest in bed until the 
swelling subsides, but exercises may be started at once. 

Our aim will be to correct deformity or functional error by re-training certain muscle 
groups, dissociating various synergists, and synchronising contraction and relaxation; This 
will mean re-educating the intrinsics and the tibialis anticus and teaching the latter 
muscle to dissociate itself from the long extensors of the toes. 

When complete co-ordination has been restored, the patient may ger up. The next 
step is to teach him to stand and walk correctly and to improve his balance. Stance, taken 
as meaning the position of the feet, and posture go together, and if stance is faulty posture 
must suffer, and vice versa. The commonest error of posture is the increased forward tilt 
of the pelvis secondary to atonicity of the abdominals and glutei. To correct this, the 
individual is instructed to pull his abdomen in and to contract his buttocks. This action 
not only twists the pelvis backwards, but produces external rotation of the thighs and 
brings the patellae back to the mid-line. In addition, it causes reflex contraction of the 
quadriceps and tibialis anticus, bracing back the knees and lifting up the longitudinal 
arch so that the body-weight is rolled to die outer border of the foot. If this exercise is 
performed with the feet in the correct position, parallel and 4 in. apart, and the toes are 
pressed firmly on the ground, every muscle implicated in the breakdown will be re-trained 
and strengthened. 

Having corrected the stance we proceed to re-education in walking. The method 
employed is simple, and aims especially at reinforcing the action of die tibialis anticus. 
With the feet held parallel or slightly intoed, the patient steps forward throwing his 
weight first on to the outer part of the heel and then on to die outer border of the 
foot, before rolling squarely on to the ball of the toes. Therefore, during the first part of 
every step the foot is held slightly in varus by the tibialis anticus which thus becomes 
still further conditioned. 

Balance, though largely an inherent quality, can be considerably improved by graduated 
exercises. The intrinsics' will require stimulation by surging faradism, and care must be 
taken that the full range of mobility is regained. Every case presents a separate 
problem, and die individual attention of the masseuse is essential until re-education is 
completed and tone restored. Only then is the patient ready for class work, which should 
begin in the physiotherapy department. Later, he may be passed on to the sergeant 
instructor for foot work and light P.T., and as he improves, to full P.T., organized games 
and marches. 

Rehabilitation used in this careful way will produce uniformly good results, the keynote 
of success being to allow the feet to become fully rested and relaxed before attempting any 
remedial exercise. Equally important is it to obtain the full co-operation of the patient by 
showing him kindness and consideration. Impatience will be our downfall; the feet 
have suffered severely and require a reasonable time to recover. As regards the length 
of time these cases should stay in hospital, we must be prepared to allow three to four 
weeks for a man with a moderate degree of the “ fatigue-strain ” syndrome, and upwards 
of six weeks or more if the condition is severe. 
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Mr. H. L-C. Wood : This short paper represents the collective observations of several 
members of the surgical staff and of the physiotherapy department on foot cases seen in 
the out-patient department of a hospital. 

The average civilian with foot strain will admit that he is better after a few weeks’ rest 
and remedial exercises, whereas the same man, in uniform, will not admit anything of the 
sort. This attitude of mind can be explained by lack of the consulting-room atmosphere. 
In private practice or even in the civilian out-patient department, we take the trouble to 
explain briefly to the patient the reason for his symptoms and for the treatment prescribed. 
In other words, we seek his co-operation. 

I do not suggest that even the majority of soldiers are of this type, but the fact remains 
that in hospital we see only the worst cases from the surgical aspect or the worst cases from 
the psychological aspect. 

Statistics . — I have found that it is difficult to compile statistics of these cases, and still 
more difficult to follow up cases after discharge. 


SERVICE CASES ONLY 


H.E.H. Out-Patient Department. May , 1941 -September, 1942 (17 months). 
Total O.P. attendances = 1,687 

Total Foot cases = 8G9 % Foot cases =50*8 


Diagnosis 


No. of cases 

iO 

Diagnosis 

No. of cases % 

Pes planus (transverse and long 


Painful feet ) 

80 9-2 

arch) ... 


... 276 

31 S 

Metatarsalgia f 

Callosities 


... 142 

16-3 

March fractures 

8 

Hallux valgus ... 


91 

10-5 

Ingrowing toe nails 

9 

Pes cavus 


... 65 

7*5 

Tinea infection (four months) 

18 

Hallux rigid us ... 


56 

6-4 

Miscellaneous (fractures, con 


Hammertoes 


41 


genital talipes, &c 

68 7*8 

“ Painful heel ” 


15 




Tlie proportion of foot cases is 50% of the total and of these a fallen long or transverse 
arch with or without callosities accounts for no less than 418 of the total, or again nearly 
50%. Acute foot strain does not appear as we do not see the condition until the foot has 
broken down several times. Pes cavus is relatively uncommon. The large figure of 80 
against “ metatarsalgia ” signifies that these cases were complaining of pain without obvious 
callosities, and as most were associated with a flattening anterior arch, they should be 
added to the already large total of 418. In fact these four types of pain account for no 
less than 498 cases or roughly 57 % of all painful feet. Hallux valgus is next common, but 
this number, 91, includes cases referred for the deformity per se, irrespective of pain. 
March fracture appears 8 times. It is significant that not one had been previously diag- 
nosed, and that men had frequently had severe pain for several weeks before being, sent to 
hospital. The figure IS for tinea infections of the foot is much too low. Tinea is a 
common cause of complaint of a burning, stinging, tired sensation, associated with a feeling 
of heat and sweating. Note that “ painful heel ” or plantar fasciitis was diagnosed in 
only 15 cases — a negligible proportion. Perhaps the explanation lies in the youth of most 
of these men. 

In this survey I am ignoring obvious causes of pain, e.g. fractures, &c. included under 
the heading “ Miscellaneous ” numbering 6S in all. 

I would call your attention to the complete absence of spasmodic or spastic feet which is 
what one would expect in men of Service age. 

Cause of pain . — In the flat foot cases the cause of pain seems to fall into one of two 
main groups: (1) Muscles, ligaments, joints; (2) Pressure points. 

(1) The pain originates in muscles, ligaments or joints and appears to be due to strain 
in early cases; to adhesions or arthritis in the more advanced. A shortened tendo achillis 
is found as a predisposing cause of pronation of the foot in manv; extensor spasm with 
cocking of the toes is less common in our experience. 

(2) The pain is situated over pressure points, i.e. metatarsal heads, bunions, corns or 
cocked toes, or prominence of internal cuneiform in “ pes cavus”. Other sources of dis- 
comfort are affections of the skin, e.g. tinea, excessive sweating or plantar warts. 

Pain at the insertion of tendons, notablv the tibialis anticus and posticus is sometimes a 
complaint. The latter is not infrequently associated with the presence of an os tibiale 
externum. 

With such gross causes of pain as old fractures of the os calcis and other tarsal bones I 
am not concerned, except to stress the importance of a radiogram in the diagnosis of a 
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^ ^° 0t ' Obscure P a >ii in fascia, ligament or joint may be due to oral or other septic 


ri£v.H Se vP brca, \ f!o ~"-~ A large number of men admit to some disability in previous 
‘ n lte - ,^ v f n "’ben employed in heavy occupation, the majority have not sought 
reatmen until the strain of Army life has been superimposed on the already abnormal 
, n < ? ur .experience a long route march is a more frequent cause of breakdown than 
" , or Pbysrcal training, even when gym shoes are worn. The exception is hallux 
JP ‘I s ’ ' vi . 1 is usually aggravated by a soft rubber shoe, or by standing on the toes. In 
uards Regiments, where a man may perform as many as 250 stamps a day, my impres- 
sion is that foot troubles are more frequent, but this is only an impression. Ill-fitting boots 
are not frequently found and when they are it is usually a matter of depth or breadth 
rather than length. Normally an Army boot should be fitted two sizes larger than the 
measurement shown by the foot rule, but measurement must be taken in full weight- 
bearing. 

The relative absence of foot trouble among officers mav be accounted for bv more careful 
selection before commission. 


Prevention . — Can more be done in the early training of a recruit for the development of 
the muscles which control the foot, or is more attention paid to the trunk muscles to the 
detriment of the former group ? I am aware that the Physical Training tables contain 
foot exercises designed to this end, but are they sufficient? 


The second point of great importance is the early and efficient treatment of acute foot 
strain so that a more permanent breakdown does not develop. I am sure that neglect of 
this point is the cause of many later troubles. It is suggested that the young soldier does 
not like to report sick because of painful feet. It is something of which he is ashamed, 
and which he tries to conceal as long as possible. Thus to treat the breakdown in its 
early stages may be difficult. 

Treatment . — This falls under five headings: (1) Footwear and supplementary 
appliances, such as crooked heels, pads, supports, &c. (2) Chiropody. (3) Physio- 

therapy, including remedial exercises. (4) Manipulation. (5) Operation. 

Manipulation . — The indications for manipulation are pain, plus limitation of movement, 
not necessarily amounting to rigidity. If the foot is obviously rigid, an X-ray should be 
taken to exclude osteo-arthritic changes as we do not believe that such feet are permanently 
benefited by manipulation. 

To quote Bankart’s technique, complete muscular relaxation is necessary and consider- 
able force is required. We like to start active movements and massage as soon as the 
patient is sufficiently conscious to co-operate. We do not practise routine manipulation 
on all foot cases which are admitted for treatment, but try to obtain by examination a 
definite “ lead ” for this indication. The results of manipulation have been disappointing, 
even when obvious adhesions have been felt to break. Repeated small manipulations have 
likewise been a failure. 


Operative treatment .— Excluding fractures and wounds, we have operated upon perhaps 
less than a dozen feet in Service cases, but have noted the results of operations done else- 
where in a larger number. Hallux rigidus cases account for many of these. 

Hammer toe is a clear indication for operation, but it is seldom that a Service case is 
back to duty under eight to ten weeks. 

Tenotomy . — In the few tenotomies for claw toes that have been seen, we have been 
struck by the oedema and fibrosis resulting and the little benefit derived; faulty technique 
or incorrect selection of the right moment to do the tenotomy may be the cause. Rest to 
alleviate muscle spasm is necessary before operation. 

Hallux valgus .— Wherever possible the operation should be limited to removal of the 
exostosis If arthritis makes remov al of the bone necessary our preference is for removal 
of the metatarsal head rather than rhe phalangeal base. The point is that sufficient bone 
must be removed, and failures, particularly in hallux rigidus are I think due to this fault. 
Mv own custom is to applv extension to the toe, by means of a Brock s pin and elastic for 

*1, or ten days, not onlv to separate the joint surface, but also to maintain correction 
of deformity Counter-traction is made by a light wire incorporated in a plaster shell. 
-‘After-treatment ” consists of four weeks without weight-bearing, the last week being 
spent in remedial exercises and physiotherapy. 

Tn making a decision for or against operation one must consider what incentive there is 
f qufck recovery It is our experience that young officers, and non-commissioned officers 
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o£ the higher ranks, respond to remedial and operative treatment far better than the rank 
and file. Members of the Women’s Auxiliary Services who are coming under treatment 
in increasing numbers also do well. In fact the second lieutenant and the sergeant-major 
form the ideal subjects for treatment. 


Summary and Coxclusion 

(1) More than half of the total of Service out-patient attendances at an E.M.S. Hospital 
are for disabilities of the foot. 

(2) 57% of painful feet are associated with deformity of the anterior or longitudinal 
arches or with callosities. 

(3) The majority have suffered minor foot disability prior to Army life. 

(4) Long hours of marching or arduous training, rather than drill, or trades, is the 
precipitating cause of foot breakdown. 

(5) Remedial treatment has, in our hands, been largely disappointing. This is, in parr, 
due to lack of the incentive to get better; in part to the advanced type of case which is 
admitted to hospitals. 

(6) Operative treatment is seldom indicated in the treatment of the Service foot, 
hammer toes, occasional tenotomies and removal of exostoses, being the only operations 
performed. In civilians, better results can always be obtained. 


Brigadier W. Rowley Bristow ; The subject of foot strain in relation to man-power and 
the wastage in the Army due to this cause is of real importance at the present time. With 
painful feet associated with marked structural defect I am not concerned. The gross 
deformities of severe hallux valgus and rigidus, or severe cavus with clawing of the toes, 
are not as a rule amenable to treatment as far as the serving soldier is concerned. The 
operations and necessary after-treatment which we are accustomed to carry out with 
success in peace-time do not restore men to the Army, or raise their category. The standard 
of physical fitness to make a man Grade A, i.e. fit to serve anywhere in the world, and to 
march any distance carrying a heavy pack, is a very high standard. To undergo the 
rigorous training of the modern infantry soldier throws an enormous strain on the feet, 
and incidentally on the knees too. There is a limit of attainment in these matters beyond 
which the average man cannot go. The soldier comes in great part from a more or 
less sedentary civilian life, and with the higher age-groups now being taken in, great care 
is needed if the intake is going to stand up to training. 

A large number of men taken into the Service will never make infantry soldiers but 
could well be employed as drivers or personnel in tank units, and an effort is being made 
lo sort these men out at an early stage and try and fit them into that branch of the Service 
in which they are likely to make good. The types of feet, and of posture generally, 
preclude the possibility of developing a percentage of the intake to the degree of 
physique necessary for a professional football player, which would appear to be the stan- 
dard required in modern infantry. 

In the Army Bulletin, a short article was published for the guidance of medical officers, 
pointing out the special need to watch for pain on the dorsum of the foot and tenderness 
of the tibialis amicus. There is an even commoner cause of pain in the mobile foot 
subjected to overstrain, viz. the weakness of intrinsic muscles giving rise to metatarsalgia. 
If the intrinsics tire, the soldier can no longer stretch the toes, he bears weight on his 
metatarsal heads, his toes curl and are rubbed by the upper of the boot. Pain under the 
plantar ligaments seems to occur most frequently in feet which are weak but still mobile. 
It is the recognition of the early stage of foot strain which is the essential work of the Unit 
medical officer, who is usually a newly qualified man. 

Orthopedic surgeons — both in the Service and outside it — must do all they can to 
instruct the younger generation of medical men in this important subject. Thev must 
investigate the whole general condition of a patient complaining of foot strain, and they 
must regard the foot not as an isolated unit but as part of the general postural mechanism 
of the body, and recognize the early stages of the breakdown of this mechanism. 

Those patients who do not rapidly improve should be brought before an orthopaedic 
surgeon. In my experience, many of these men do not see an orthopaedic surgeon at all. 
They are put on to treatment which means physical treatment and exercises when what 
many of them need is rest. This preliminary period of rest, without weight bearing, is 
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often a necessary stage in treatment. After a week or two the exercises under supervision 
to build up the musculature, especially of the intrinsics, first non-weight bearing and later 
with weight bearing, follow on. This necessitates institutional treatment because many 
soldiers are now in billets and the mere walk to and from their cookhouse militates 
against treatment of foot strain in the stage we arc considering. It is obviously a serious 
problem to invalid, even temporarily, men with what may seem a small disability, but in 
my opinion it is justified and is necessary' if wastage is to be avoided. 

Every man complaining of foot disability docs not need hospitalization, but the 
M.O. should apply to the orthopaedic surgeon for advice in doubtful cases and we, as 
orthoptedie surgeons, should remember that rest is the essential preliminary' to active 
treatment for many patients. We must be very careful in the selection of these patients, 
or the hospital beds will be full of men complaining of foot disability, a large number of 
whom could be put right in the unit with the aid of the local chiropodist. 


Mr. W. H. Gervis : If a properly articulated skeleton of a foot is examined it will be 
seen that the articular facet on the cuboid for the cuneiform is nearly horizontal. There- 
fore the third cuneiform carrying the second and the first rests upon it, so that the arch 
of the foot in this situation cannot be directly depressed. If, however, the astragalus 
is rotated medially, its head carries the navicular and cuneiforms medially and depresses 
diem, and the condition of pes plano-valgus is produced. It is therefore not possible 
to have a pure pes planus, but only a plano-valgus. 

In life the usual cause of inward rotation of the astragalus is walking with the feet 
turned out. The commonest cause of this in the young appears to be a stiff proprietary 
shoe with a crooked heel, .and in adults military training. 

The plano-valgus deformity is also produced by eversion of the os calcis, as in the 
talipes valgus deformity so common in children. 

The importance of the intrinsic muscles was mentioned by Dr. Crisp. In a liigh-heclcd 
shoe the toes are kept permanently dorsiflexed. Even in an ordinary man’s shoe the heel 
is sufficient to dorsifiex the toes and this is increased by the upward curve of the forepart 
of the sole under the toes. The result is that the proximal phalanges of the toes are 
dorsiflexed and cannot be plantiflexed, so that the normal function of the interossei and 
lumbricales is not possible. 

Another point is that patients frequently complain of pain about the head of one 
metatarsal, which on examination is found to be the longest, the second being most 
commonly affected. When such a foot is standing fiat all the metatarsal heads rest 
equally on the floor. When, however, the heel is raised as in a heeled shoe the head 
of the longest metatarsal must take the greater weight. This is easily demonstrated with 
a hand, which will rest flat on a table but if the wrist is raised it rests then only on the 
rip of the third finger. In these cases the proximal phalanx of the affected toe is usually 
more dorsiflexed than the others and cannot be flexed owing to adhesions, so that a 
manipulation is needed to get full range. A short first metatarsal is considered abnormal 
by some and blamed for these troubles, but on examination of 100 radiograms of normal 
feet the first metatarsal was longer than the second in 19 only. 

Faradic foot baths can do no good if the toes are clawed. Faradism to the lumbricales 
and interossei must be given with the foot on a block which reaches forward as far as 
the metatarsal heads. The patient then exerts sufficient pressure to straighten the toes 
and correct the dorsiflexion of the proximal phalanges, so that these muscles can exert their 
proper action. 
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DISCUSSION ON STILLBIRTH AND NEONATAL MORTALITY 

Professor D. Baird : On making a statistical analysis great differences are found in the 
stillbirth and neonatal mortality rate as between one country' and another and between 
different areas of the same country. In 1936 in England and Wales there were 25,045 
stillbirths and 18,200 neonatal deaths, a total of 43,245. This compares with 28,000 
deaths from tuberculosis and 56,000 from cancer. The figure for Scotland shows a 
similar tendency. The stillbirths and neonatal deaths in Scotland are approximately 
equal, individually exceeding the combined deaths from scarlet fever, measles, whooping- 
cough and diphtheria, and as the expectation of life at birth is nowadays about 60 years, 
we see that the effective years of life lost are very great. 

It has been recognized for a long time that the infantile mortality rate is largely 
dependent on poverty and a low standard of living, and the stillbirth and neonatal death- 
rates may be "similarly influenced. A study of the Registrar-General's reports shows 
that for certain years, as we go down the social scale, infant mortality increases from 
38 per 1,000 births among the well-to-do to 103 per 1,000 among the lowest class economi- 
cally — the “unoccupied”. The neonatal mortality is similarly affected, varying from 22 
per 1,000 in the upper and middle class to 55 in the “unoccupied”. 

A great deal can be learned from a statistical study of biological groups, and a recent 
publication bv Mrs. C. M. Burns entitled “ Infantile and Maternal Mortality in Relation 
to Size of Family and Rapidity of Breeding” (Carr, Newcastle-on-Tyne, 1942) is of great 
interest. She shows that there is a steady rise in the stillbirth rate with the age of the 
mother and also a decrease with parity, except in cases in which there is a parity of 
seven or over. The neonatal mortality' rate is similarly influenced. Another factor is the 
influence of the rate of reproduction. At each size of family there is a maternal age 
which gives the children the greatest chance of survival. It is important in shaping 
national policy that the conclusions to be drawn from this valuable contribution should 
be carefully studied. 

The exact cause of stillbirth is often difficult to determine, especially in domiciliary 
practice, and even in a hospital with the aid of routine post-mortem examinations it is 
often difficult to make a diagnosis. The appendix to the Registrar-General’s report for 
1939 dealing with Scotland gives his estimate of the main causes of stillbirth in order 
of relative importance. He classifies 27% as ill-defined and 10% as of unknown cause. 
In 37% of the cases therefore he could not determine why the baby was not born alive. 
Then 14% of the deaths were due to difficult labour, 13% to fcetal deformities, and the 
other causes are ante-partum haimorrhage, toxaemia, and general diseases. 

MacGregor in Edinburgh drew attention to the high incidence of pneumonia not 
only in the neonatal period but also amongst stillbirths. I have made an analysis of 
stillbirths and neonatal deaths, in “booked” cases, in the Aberdeen Maternity Hospital, 
and as it is the only maternity hospital in the area it should gave a satisfactory cross- 
section of the death-rates in the City during the period investigated. The stillbirth rate 
was about 33 per 1,000 births, and the causes of death corresponded fairly well with 
those given in the Registrar-General’s statistics. The biggest individual factor was 
again “cause unknown”. In 30 cases out of a total of 82 the cause could not be identi- 
fied. In 24 cases the cause was difficult labour, in 9 toxaemia. in 6 accidental haemo- 
rrhage, in 5 fatal deformities, and in one placenta pnevia. There was also a miscel- 
laneous group of 7. 

Dec. — Obstet. 1 



60 


2 


Proceedings of the Royal Society of Medicine 


ith regard to the stillbirths following difficult labour very few are avoidable since 
many are due to prolapse of the cord and uterine dysfunction. 

Premature babies are much more liable to die during the course of labour and 
every effort should be made to prevent prematurity. OF 65 stillbirths in premature 
babies the cause of the premature onset of labour was undetermined in 21, in 11 it 
was due to toxamiia, in 11 to intercurrent disease, in 6 to accidental haemorrhage and 
in 6 placenta prievia. 

Ij 1 ? mer S enc y cases difficult labour is frequent, and if placenta prievia is added to 
difficult labour, nearly 50% of the cases are accounted for. Some of these deaths could 
have been avoided if the patient had been admitted earlier to hospital. Toxtcmia was 
the most common cause of the onset of premature labour in emergency cases. 

Neonatal mortality . — In Scotland at any rate, 50% of infantile deaths occur during 
the first month of life, and faulty feeding during this time leads to marasmus and 
increased susceptibility to infection later. Neonatal mortality varies greatly from one 
country to another, and also within the same country. In 1937 the neonatal rate of 
mortality was 3S per 1,000, in the North of England 34, in the South East of England 
24, and, taking large cities, it varied from 43 in Glasgow to 24 in London. The London 
figure is about the same as for New York and Chicago. 

Amongst “booked” hospital cases almost half of the deaths in full-time babies were 
due to infection, but most of these occurred after dismissal from hospital and are 
avoidable. Few of the remainder are avoidable. Half of the neonatal deaths were in 
premature babies, and the mortality amongst premature babies (under 5 /• lb.) varies 
directly with the birth-weight. As with stillbirths the cause of the premature onset 
of labour could not be determined in almost 40% of cases. In emergency cases trauma 
again accounted for 50% of die deaths in full-time babies and in premature babies 
there W'as a very large number in which the premature onset of labour seemed unavoid- 
able in the present state of knowledge. The prevention of prematurity is an urgent 
problem and until this can be solved the best possible provision must be made for 
the nursing of premature babies. The better the care the higher the survival rate. 
Many are so feeble, however, that survival is impossible. Out of a series of 67 neonatal 
deaths in premature babies 45 died within three days of birth, due to weakness. 

The incidence of premature labour in the “booked” hospital cases which represent the 
working-class community is about 9%. In a series of 885 cases in the upper and middle 
class the incidence of prematurity was 6%, and in a series of 330 “booked” specialist 
cases the premature birth-rate was 2%. The neonatal mortality of diese three groups 
was respectively 3-3, 1-35, and 0-6. In the two latter groups the good figures were due 
to the absence of infection and to the fact that of the premature babies few were very 


small. 

Where the neonatal mortality is low the stillbirth-rate is also low. In the specialist 
series already mentioned the stillbirth-rate was also 0'6 per cent. The fact that the 
stillbirth-rate in hospital, where obstetric care is good, is relatively high, 3-3%, suggests 
that social status is important, and the factor most likely to affect die rates is the diet 
of the mother. This is supported by recent Toronto feeding experiments. A supple- 
mentary ration reduced the prematurity rate from 8% to 2-2% and the stillbirth-rate 
from 3-4% to nothing. 

Stillbirths and neonatal deaths as well as infant deaths in general have much higher 
rates in Scotland than in England. Sixty years ago the positions were reversed. Pre- 
sumably, therefore, there is no inherent weakness in Scottish offspring. Housing is much 
worse in Scotland and there is much more poverty. 

There is a vast amount of work dealing with the subject in animals and there is no 
doubt that die literature of animal experiments should be more widely known amongst 
obstetricians. The relatively prosperous parts of the country are solving the infant 
mortality by so reducing the size of their families diat they are failing to reproduce 
themselves In the depressed areas die birth-rate is much higher, but the stillbirth 
and neonatal mortalitv rates are high because of malnutrition, too rapid child-bearing 
and slum conditions generally. The net reproduction rate in these areas is about 0 9. 

In a depressed area the following measures would lower the mortality: (!) better 
feeding of pregnant women and nursing mothers, together with more rest; (2) better 
health instruction and intensive mothercraft teaching during pregnancy: (3) the pro- 
vision of more antenatal beds in hospital for treatment of complications; (4) better post- 
graduate training of doctors and nurses: (5) better training of health visitors. 

S Tn the more prosperous areas the chief problem is to check the fall in the birth-rate. 
The country mast realize that its real wealth is in the quality of the young people whom 
• reduces' Recent surveys have shown that over t>0% of children are reared in con- 
ditions of primary poverty. 
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Professor Charles McNeil : I propose to make some practical suggestions for the study 
and reduction of infant deaths during birth and the first month of life. 

Inclusion of stillbirths . — It is necessary to place alongside any figures of neonatal 
mortality the corresponding stillbirths. This is especially important in any international 
comparisons of infant mortality rates. Unless this is done, serious errors in the calcu- 
lation of infant deaths will be made. Further, the dividing line between stillbirths 
and neonatal deaths, usually so sharply drawn, is misleading, because the same lethal 
processes that destroy infant life during birth, continue to operate with great power 
after birth, and indeed are responsible for the majority of neonatal deaths. To illus- 
trate these points, statistics of 5,300 viable births in the Simpson Maternity Pavilion 
of the Edinburgh Royal Infirmary during 1939 and 1910 are presented. TTie figures 
ol viable births and deaths are shown in graphic form in 3 charts; and these charts 
give broad but accurate impressions of three problems in a large maternity hospital: — 
the conglomerate mass of stillbirths and neonatal deaths which is the total problem 
of our discussion (fig. 1); the proportions of stillbirths and of neonatal deaths (fig. 2); 
and the division into maturity and prematurity, showing for each group a separation 
of stillbirths and neonatal deaths (fig. 3). 



FIG. 1. — Maternity Pavilion, Royal Infirmary, Edinburgh. 
Deaths (stillbirths and neonatal deaths) in 5,300 viable births, 
1939-40. 


Fig. 2 shows the splitting of the single block of infant deaths into stillbirths and neo- 
natal deaths, and the great preponderance of stillbirths. When we remember that many 
of the deaths in the neonatal block are due to the same causes that produce stillbirth, 
it is clear that the problem of stillbirths is the greatest part of the whole problem of natal 
and neonatal death. 

Prematurity . — The standard of prematurity (or immaturity) for this series is the Geneva 
weight standard of 5)4 lb. In fig. 3, the prematures are placed at the bottom of the chart, 
and include stillbirths, neonatal deaths, and survivors, with a total death-rate (including 
stillbirths) of 53%: above them are placed the great mass of mature viable births with a 
total death-rate of 6 -5%. The incidence of prematurity in this hospital series is 12%. 
This chart shows that any serious effort to reduce infant deaths in the first month must 
include a special and separate study of prematurity, the discovery and control of its 
causes, and a more successful management of the premature baby after birth. This 
series of 653 prematures includes 6S under 2/ z lb., all of whom died. 

The introduction of a weight standard for prematurity has been of great value in 
allowing accurate comparison between published series of cases; but it is essential that 
premature stillbirths should be included in all studies of prematurity. It would be also 
of great value to have a lower weight standard in prematurity, all under 2)4 lb..bein°- 
placed in a separate pre-viablc group. 
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<7 io ogica causes of death during birth and in the first month. — Post-mortem exam- 
ination as carried out in 541 cases of the 650 deaths in this series. They were done by 
if . ° 1 ? eS 1 ^ ac S re S or - Tins large number of autopsies by an experienced pathologist 
a ous tie accurate grouping of the pathological conditions that were the immediate 
causes or death. These causes fall into six groups, gross congenital defects, asphyxia, 
m racrantal haemorrhage, infections, miscellaneous, and unknozen (in stillbirths, this was 
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FIG. 2. — Stillbirths and neonatal deaths in 
5,300 viable births. 


FIG. 3. — Maturity and prematurity. 


nearly always maceration). The results are given in the following table as death-percent- 
ages for the four clinical groups; mature stillbirths and neonatal deaths: and premature 
stillbirths and neonatal deaths. 

Alature 


Pathological condition 
Congenital defect 

Asphyxia 

Intracranial haemorrhage 

Infections 

Miscellaneous ... 

Unknown 


Pathological condition 

Congential defect 

Asphyxia 

Intracranial haemorrhage 

Infections 

Aliscellaneous ... 

Unknown 


(Autopsies 163) 
Stillbirths 

% 


11 

49 

26 

0 

0 

13 


(Autopsies 95) 
Neonatal deaths 

O' 

21 

19 

13 

31 

II 

o 


(Autopsies 153) 
Stillbirths 

or 

-c* 

25 

42 

10 

0-7 

4 

17 


(Autopsies 130) 
Neonatal deaths 

or 

ro 

4 
37 

15 
23 

5 

16 


Comment may be made upon the more important faers disclosed by this table. 
Congenital defects account for a considerable number of deaths both in matures and 
prematures; but the incidence of fatal congenital defects is about nine times greater in 

*2^ the 1 predominant cause of death both in matures and permatures; and 

C ^r«/^tons’orfy P carsed one death in all the stillbirths; but they took a high place both 
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ir the mature and premature neonatal deaths. The principal fatal infection was gastro- 
enteritis; respiratory infections and thrush also played a considerable part. Fatal infection 
of the umbilical wound, and destructive infection of the eye, formerly common in 
maternity hospitals, are now rare, although minor surface infections are still prevalent. 
But the high incidence of fatal alimentary and respiratory infections shown in this series 
is probably occurring in other maternity hospitals and nursing homes where the newborn 
are congregated; and with the steady increase of institutional midwifery, the problem of 
fatal neonatal infection remains serious and demands further study and stricter measures 
of notification and control. 

Allocation of the infant clinical problems of the first month. — As regards study and 
control, these problems fall either to obstetrics or to paediatrics. 

The allocation to obstetrics includes, congenital defects; asphyxia and intracranial 
haemorrhage, with their causes; and the great predisposing condition of prematurity which 
entails a study of the general health of pregnant women. These clinical conditions form 
the largest and the most intractable part of the total problem of stillbirths and neonatal 
deaths. But obstetrics, which is perhaps the best organized of the primary subjects of 
medical practice, is well equipped to grapple with its share of this hard problem; and 
already hopes have been raised that improvement of the diet in pregnancy can substan- 
tially reduce the incidence of prematurity. If these hopes are realized, a reduction 
of prematurity will bring down appreciably the natal and neonatal death-rate. 

The psediatric clinical problems are: The care of the premature baby after birth; the 
countering of neonatal hospital infection; and the inauguration and management of 
feeding. Our present management of these three problems leaves much room for 
improvement; and yet all these problems are amenable to measures of control as has 
been shown by the reduction of premature neonatal deaths in Chicago, and the improved 
nursing hygiene in the newborn nurseries of New York. British pediatrics is poorly- 
equipped to deal with these big problems. The first urgent requirement is the strength- 
ening of pediatric staffs in maternity hospitals. 

Summary 

In the neonatal period, stillbirths and neonatal deaths present a conjoint clinical 
problem. 

One part, which is obstetrical, involves the study of conditions that occur during birth 
and also go back to the period of pregnancy; while the pediatric problem, covering the 
first weeks after birth, continues and extends into the succeeding weeks and months. 

This double problem, obstetrical and pediatric, is therefore not confined in time to 
the first month, nor can it be studied completely in maternity hospitals. It requires 
study of the food and other home conditions of the expectant mother as well as the 
highest standards of obstetric care during pregnancy and labour. It also requires the 
successful inauguration of baby feeding in the maternity hospital; the protection of the 
baby from the great danger of hospital infection; and more than that, the continued 
mastery of infant dietetics at home during the first year, and the maintenance of con- 
ditions in the home that will raise a barrier against the dangers of infection there. 

In the obstetrical problem, created by infant deaths during birth and in the succeed- 
ing weeks, there are two main keys to its solution — the nutrition and diet of the mother 
during pregnancy, and skilful management of labour. In the piediatric problem the 
main keys are again two — the nutrition and diet of the baby, and the prevention of 
infection. 

The first month of life is therefore of the highest importance as regards the health of 
the mother and child. The health of the mother before and after birth, is bound up 
with the health of the child. This conjoint problem of maternal and child health con- 
stitutes the main foundation of national health. 

Recommendation's 

(1) Increase of ptediatric staffs in maternity hospitals. 

(2) Planned studies in maternity hospitals of the infant problems which occur in the 
first month. 

(3) A uniform and more complete reporting of statistics of stillbirths and live births 
in maternity hospitals which would be of great value in promoting these studies. 

(4) Agreed standards of prematurity should be adopted by maternity hospitals the 

inclusion of stillbirths, and an upper and lower weight standard. 

(5) In selected hospitals radical investigations of the problem of prematuritv should 
be carried out by medical teams consisting of obstetricians, paediatricians and'patholo- 
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g is ts, these investigations centred in the hospitals, but extending into homes and home 
** ur * n £ p re gnancy, and after discharge of mothers and babies from hospital. 

( 6 ) .T h e question of notification of neonatal hospital infections, and especially gastro- 
' enteritis, should be considered. 

(7) Infant follow-up clinics should be attached to all ntaternitv hospitals. 

(S) In order to close the disastrous gap in medical and nursing supervision of the 
baby that occurs in the second week in hospital and home midwifery, when the mothers 
resume their household duties and tire attendance of obstetrician and midwife ends, there 
should be continuous and much closer supervision of babies, born in hospital or at home, 
throughout the first month by doctors and nurses well instructed in the baby problems 
of the first month, and especially as regards dietetics and hygiene. 

I wish to make grateful acknowledgment to Dr. Agnes Macgregor for her valuable 
post-mortem records, and to Dr. J. L. Henderson for his laborious and accurate compiling 
and analysis of the figures. 


Sir Francis Fremantle, M.P., said that tire infant mortality rate and the maternal death- 
rate which caused so much anxiety in England, and still more in Scotland, but so little 
perturbation in Holland and other countries, must be related to a common set of causes. 
Attention was markedly directed to these matters by the passing of the Midwives Act, 
1902; by the Report on Maternal Mortality presented to Parliament in 1937; by. the 
Joint Council of Midwifery, which started in 1935, dealing particularly with the work 
of midwives, and by the reports on maternity nurses and on abortion. Maternity nurses 
were often in the same position as midwives as they were left largely responsible for the 
condition of their patients for the greater part of the time. 

The conditions of war had brought these matters. sharply home to the authorities and 
to the public. One of the difficulties was to find an adequate number of women to under- 
take the work, and to make it sufficiently attractive for them to remain and to keep 
them up to the mark. It might be hoped that in due course midwives, on the report of 
the Rushcliffe- Committee, soon to be expected, would enjoy a position comparable with 
teachers, whose position had been so greatly improved by the Burnham scale. 

The Ministry of Health had lately produced its annual report. After dropping to the 
low figure of 2-6 per 1,000 births in 1940, the maternal mortality rate had risen slightly, 
but the rate of infection during childbirth and the puerperium and the figures for puer- 
peral sepsis had fallen during the last two years. Infant mortality had risen by 3 points 
over that for 1940 and 9 points over the record low figure for 1939; but the neonatal 
mortality rate had fallen a little and the stillbirth rate which in 1938 was 38 per 1,000 
births, declined to 35 last year, again a low record; so that despite the war there had 
been improvement in that respect. 

There are now 1,860 antenatal clinics showing 452,000 attendances last year. The 
first visits paid by health visitors — a new profession of great promise — numbered over 
half a million. But a good deal remained to be done in improvement of diese antenatal 
clinics and in the training and selection of health visitors. Feeding arrangements for 
expectant and nursing mothers had also been improved, and these might be expected 
to have a considerable effect in reducing die stillbirths and neonatal mortality rates. But 
housing, economic welfare, and institution accommodation, all influenced the position; 
the war would bring about a large forward movement in these directions: and he hoped 
any extension of the institutional care of mothers, would not take away from them their 
sense of individual responsibility and their duty of self-help. 

Poverty and housing had come largely into the picture. In these investigations it 
was found as a rule that alarming conditions reflected in the infant mortality rates were 
associated with poverty. The economic conditions which created poverty were to a 
certain extent the result in present or previous generations of ignorance and weakness 
in the individual and the fact that the weakest had inevitably gone to die wall. It was 
not merely the conditions under which they lived but also their natural weakness in 
breed, character, or intelligence, which produced the deplorable statistics. 

The desired advance would not result merely by improving housing conditions. They 
all knew of people who lived in slums in conditions of penury and insanitation and yet, 
because the housewife was scrupulously clean and a good manager, a healthy family was 
brought up. 

It was most important to teach the people themselves how they could develop their 
own powers and help their own prospects. That would be a better mediod of reform 
than all the proposals which came before them in Parliament. 
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Dr. Doyne Bell : In a discussion of maternity services held by this Section earlier in 
this year one speaker was reported as saying that “it was logical to take the maternal 
mortality rate as a yardstick by which to measure the quality of the service” (Holland, 
1942). But the baby is no mere by-product of the service and the stillbirth rate and the 
neonatal death-rate are two very useful yardsticks for measuring its success. 

A recent editorial in the Lancet (1942) said that the first month was the beginning 
of paediatrics; yet in the new Maternity Services Act there was no specific provision for 
the expert paediatric control of the baby in these first dangerous weeks after birth; there 
was in fact no paediatrician on the Central Midwives Board. 

This editorial was prompted by an article by Miller (1942) based on a report by Spence 
and Miller on the causes of infantile death, and stressed the inaccuracies of certification 
of such deaths. One point among the many which emerged from this report was that 
up till 1940 “Prematurity was preferred to almost anv other cause of death in infancy”. 
Prematurity should be used to imply birth before full expected term, and Immaturity 
birth while the infant is relatively ill-equipped for extra-uterine life. Prematurity has 
been defined as birth before the 40th week of gestation, and immaturity can be usefully 
gauged by the weight of the infant and has been arbitrarily defined as an attribute of 
infants weighing less than 5/ 2 lb. at birth. 

The work carried out in Toronto (Ebbs et al., 1941, 1942) has already been referred 
to and, as it has been hailed as showing that, with proper feeding of poor women, infant 
mortality can be almost abolished, it seems worth while to examine such a startling 
claim. The general scheme of this work was to study the performances in child-bearing 
of two groups of mothers, one on a “Poor Diet”, and the other on a “Good Diet”. It 
was soon appreciated that these two groups were not comparable, so the “Poor Diet” 
group was divided into two, one of which had their diet supplemented to the standard 
of the original “Good Diet” group. The past obstetrical history of the multiparse in 
these groups is given in Table I (Ebbs et al., 1941). The multipara: constituted 65% 


TABLE I. (From The Journal of Nutrition , 1941, 22 , 522.) 


Past obstetrical history of multi- 
parous patients (% of cases) 
Abortions 
Miscarriages ... 
Prematures 
Stillbirths 


Poor diet 
(1) 
131 
38-1 
10-7 
9*5 


Supplemented 
good diet 
( 2 ) 

4-7 

390 

20-3 

4*7 


Good diet 
(3) 

90 


13*3 

2-2 


and 71% of the first two groups respectively. It will be seen at once that these two 
series differ so widely that neither constitutes a control series for the other. 

Unfortunately there is no record either in this paper or in its second version of the 
distribution of the babies in the three groups. Table II (Ebbs et al., 1942). If the 


TABLE II. (From The Canadian Med. Asm. Journal, 1942, 46 , 8 .) 


Total patients observed 


Poor diet 
( 1 ) 


Good diet 
Supplemented 
( 2 ) 

90 


Good diet 
(3) 


Miscarriages ... ... ... ... 7 

Stillbirths ... ... ... ... 4 

Deaths recorded in first 250 babies 

followed up to C months ... ... 3 


0 

0 

0 


2 

1 

0 


Congenital malformation 


14 0 3 

1 2 1 


conclusion that three infant deaths out of an unstated number in the “ Poor Diet ” 
group against no death out of an unstated number in the “Supplemented Good Diet” 
group is of any significance, it is clearly justifiable to conclude that double the number 
of congenital malformations in the “ Supplemented ” group is significant, which is highly 
improbable. 

A research also addressed to the problem of the effect of diet upon the infant was 
initiated before the war by the People’s League of Health, and an interim report has 
been published in the B.M.J. and the Lancet. Unfortunately the concept of prematurity, 
defined as birth before the 40th week of gestation, has been used as a yardstick to 
measure the success of the changed diet. In order to tty' to assess the suitability of such 
a yardstick for this purpose, I have, with the permission of Mr. Eardley Holland, taken a 
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conditions during pregn'ancv'Tnd -/ft tl,c .. 1, ® s P ltals > but extending into homes and home 
(6) The question of no lf ' er d,sd,a 1 r S c of. mother, and babies from hospital. 

1 enteritis, should be considered* ° nconata hospital infections, and especially gastro- 

(8) In^orcl c r ' 'to' c! o sc ' ' th t> S f f’° Uld bc attac ! lcd to «?H maternity hospitals, 
baby that occurs in tlie semm/ 83 * 11 ? ** S . ln nied ' ca I and nursing supervision of the 
resume their household duri^c in hospital and home midwifery, when die mothers 

should be contT.uo „ w t C attenriance of obstetrician and midwife ends, there 

throughout the first month bv 'rlm^ s "Pf V!S '°n of bnhies, born in hospital or at home, 

post-mortem records^an^ to Dr n T° T 1C Tf m ^ nt l ° P r '^£ ncs Macgregor for her valuable 
and analysis of the ’figures ’ L ‘ Henderson for hls laborious and accurate compiling 

rate wliic^caused 13 ^ Sa ' d tbat tbe Infant mortality rate and the maternal death- 
perturbadonln HolT,nd UCh a an f Cty 5,1 E ”S Iand - and sdl1 more in Scotland, but so little 
Attention was nnrkedl . odler countries, must be related to a common set of causes. 
190 9 - bv flip P ' c ' brected to these matters by the passing of the Midwives Act, 
Joint cL^cil MatC ™ a Morta ?y presented to Parliament in 1937; by the 

of midwives and h 1 C ’' ’ " blcl stnrted in 1935, dealing particularly with the work 
were often in rb c 1C rt :P. 01ts on maternity nurses and on abortion. Maternity nurses 

condition of their P ° S, r ,0n u midwives as they were left largely responsible for the 
condition of their patients for the greater part of the time. 

to dm f n f'H 1 ' h J‘4 br ,°" Sht these m.ittcrs. sharply home to the authorides and 

take the work . a le dld *culties was to find an adequate number of women to under- 
rite^ un to it n ark w - f ? Ufbciend >' -attractive for them to remain and to keep 
the RnslirlifTp r ‘ mi S ht be hoped that in due course midwives, on the report of 

teachers dins, om _mittee, soon to be expected, would enjoy a position comparable with 
achers, whose position had been so greatly improved by the Burnham scale. 

,o“f? d H ? a ono b? d lately produced its annual report. After dropping to the 
but the rarp f n 2 f^ ? er ,. 1,00 J} bl . rths , In J 940 ; the maternal mortalitv rate had risen sliglidy, 
npralsPnd.Vf f u‘°? d . Unn ? cb,ldbirth and die puerperium and the figures forpucr- 
over rha P r fn a m 40 , o '" 5 - the ,a8t l ' VO >’ ears - Inf ™ mortality had risen by 3 points 
mnrrsHr & 5 \ 94 S j* 1 ?? 9 P?. m , ts over thc record lo "' figure for j 939; but the neonatal 
Birrt! 1 7 r"^ i had m” a lttle nnd the stlllblrth mte which in 193S was 38 per 1,000 
births, dechned to 35 last year, again a low record; so that despite the war there had 
been improvement in that respect. r 

There are now I.S60 antenatal clinics showing 452,000 attendances last year. The 
hnff n 1 n 1 m paid r 7 bealth visitors— a new profession of great promise— numbered over 
S a m'mon. But a good deal remained to be done in improvement of diese antenatal 
clinics and in the training and selection of health visitors. Feeding arrangements for 
.Xi am and nursing mothers had also been improved, and these might be expected 
to haie a considerable effect in reducing die stillbirths and neonatal mortality rates 1 But 
“.° U *! ng ' eco nomic welfare, and institution accommodation, all influenced the position; 
the war would bung about a large forward movement in these directions: and lie hoped 
any extension of the institutional care of mothers, would not take away from them their 
sense of individual responsibility and their duty of self-help. 

Poverty and housing had come largely into the picture. In these investigations it 
was found as a rule that alarming conditions reflected in the infant mortalitv rates were 
associated with poverty. The economic conditions which created poverty were to a 
certain extent the result in present or previous generations of ignorance and weakness 
in the individual and die fact that die weakest had inevitably gone to die wall. It was 
not merely the conditions under which they lived but also their natural weakness in 
breed, character, or intelligence, which produced the deplorable statistics. 

The desired advance would not result merely by improving housing conditions. They 
all knew’ of people who lived in slums in conditions of penury and insanitation and vet, 
because the housewife was scrupulously clean and a good manager, a healthy family was 
brought up. ' ^ ’ ' ‘ 1 

It was most important to teach the people themselves how they could develop their 
own powers and help their own prospects. That would be a better method of reform 
than all the proposals which came before them in Parliament. 
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Dr. Doyne Bell : In a discussion of maternity services held by this Section earlier in 
this year one speaker was reported as saying that “it was logical to take the maternal 
mortality rate as a yardstick by which to measure the quality of the service” (Holland, 
1942). But the baby is no mere by-product of the service and the stillbirth rate and the 
neonatal death-rate are two very useful yardsticks for measuring its success. 

A recent editorial in the Lancet (1942) said that the first month was the beginning 
of pediatrics; yet in the new Maternity Services Act there was no specific provision for 
the expert pediatric control of the baby in these first dangerous weeks after birth; there 
was in fact no pediatrician on the Central Midwives Board. 

This editorial was prompted by an article by Miller (1942) based on a report by Spence 
and Miller on the causes of infantile death, and stressed the inaccuracies of certification 
of such deaths. One point among the many which emerged from this report was that 
up till 1940 “Prematurity was preferred to almost anv other cause of death in infancy”. 
Prematurity should be used to imply birth before full expected term, and Immaturity 
birth while the infant is relatively ill-equipped for extra-uterine life. Prematurity has 
been defined as birth before the 40th week of gestation, and immaturity can be usefully 
gauged by the weight of the infant and has been arbitrarily defined as an attribute of 
infants weighing less than 5jA lb. at birth. 

The work carried out in Toronto (Ebbs et al., 1941, 1942) has already been referred 
to and. as it has been hailed as showing that, with proper feeding of poor women, infant 
mortality can be almost abolished, it seems worth while to examine such a startling 
claim. The general scheme of this work was to study the performances in child-bearing 
of two groups of mothers, one on a “Poor Diet”, and the other on a “Good Diet”. It 
was soon appreciated that these two groups were not comparable, so the “Poor Diet” 
group was divided into two, one of which had their diet supplemented to the standard 
of the original “Good Diet” group. The past obstetrical history of the multipart in 
these groups is given in Table I (Ebbs et al., 1941). The multipane constituted 65% 

(From The Journal of Nutrition, 1941, 22, 522.) 

Supplemented 

Poor diet good diet Good diet 
(1) (2) (3) 

131 4-7 90 

38-1 390 24-4 

10-7 20-3 13-3 

" ... 9-5 4-7 2-2 

and 71% 0 f the first two groups respectively. It will be seen at once that these two 
senes differ so widely that neither constitutes a control series for the other. 

Unfortunately there is no record either in this paper or in its second version of the 
distribution of the babies in the three groups. Table II (Ebbs et al., 1942). If the 

TABLE II. (From The Canadian Med. Asm. Journal, 1942, 46, S.) 



Poor diet 

Good diet 

S upplemented 

Good diet 


(1) 

(2) 

(3) 

Total patients observed 

120 

90 

170 

Miscarriages 

~~7 

0 

o 

Stillbirths 

4 

0 

1 

Deaths recorded in first 250 babies 
followed up to G months 

3 

0 

0 


14 

0 

3 

Congenital malformation 

1 

2 

1 


conclusion that three infant deaths out of an unstated number in the “ Poor Diet ” 
group against no death out of an unstated number in the “Supplemented Good Diet” 
group is of any significance, it is clearly justifiable to conclude that double the number 
. congenital malformations in the “ Supplemented ” group is significant, which is highly 
improbable. b ; 

A research also addressed to the problem of the effect of diet upon the infant was 
initiated before the war bv the People's League of Health, and an interim report has 
ueen published in the B.M.J. and the Lancet. Unfortunately the concept of prematurity, 
denned as birth before the 40th week of gestation, has been used as a yardstick to 
measure the success of the changed diet. In order to try to assess die suitability of such 
a y ar dstick for this purpose, I have, with the permission of Mr. Eardley Holland, taken a 


TABLE I. 


Past obstetrical bistorv of multi- 
parous patients (% of cases) 
Abortions 
Miscarriages ... 
Prematures 
Stillbirths 
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random series of 147 babies born in the London Hospital in 193S and 135 babies bom 
in 1942 and have made a histogram of their estimated gestation periods (fig. 1). It will be 
seen that in 1938 the estimated gestation periods are distributed normally about the 
40th week with a standard deviation of approximately 4 - ten davs, that is between 3% 
and 4%. ™ ' “ 

This observation leads to the expectation that y s of all normal gestations will terminate 
before the 40th week. I venture to suggest that the differences of 3'S + 1 • 1 0 for primi- 
gravidte and 4-1% + 1-33% for the multipara: achieved by the dietetic methods adopted 
in the work sponsored by the People’s League of Health are probably of no significance. 
My conclusion is reinforced by their admitted failure to influence the' birth-weight of the 
babies. 

Hie 1942 histogram is interesting as showing a preponderance of allegedly premature 
infants. An explanation of this shift appears to be that London mothers are reluctant 
to go into the reception areas for their confinement and, to avoid doing so, deliberately 
misstate their expected date. By this means they contrive to be admitted to hospital 
in London at the onset of labour. 



I 
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FIG. 2. 



In fists 2 and 3 the distribution of birth-weights is shown. The black areas refer to 
• fenrshnra aUeeedlv before the 40th week. The suggestion of falsification of dates is 

srsstf asr - — — b “” 
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Table III shows that in 1938 less than 10% of premature babies were immature, and 
in 1942 less than 24%. On the other hand, there is only one instance in each annual 
sample of an immature infant born after the beginning of the 40th week. One further 
point is demonstrated by this table, that the problem of immaturity may be one of 
immediate and topical interest. Four out of 147 infants proved to be immature in 
1938, i.e. less than 3%, whereas 17 out of 135, or more than 12%, were immature in 1942. 
The difference is unlikely to be the result of chance. 


Birth-weight 


193S 

5i lb. and over ... 
Under 5J lb. 


1942 

54 lb. and over ... 
Under 54 lb. 


TABLE III. 


Calculated gestation period 
Before 40th In and after 



week 

40th week 

Total 


29 

114 

143 


3 

1 

4 

Total 

32 

115 

147 


51 

67 

11S 

... 

16 

1 

17 

Total 

67 

6$ 

135 


Summary 


(1) In spite of very loose certification of neonatal deadis, both as regards cause and as 
regards exact age, it is probable that immaturity plays a very important part in the deaths 
of infants in the early weeks of life. 

(2) Though there is no reason for supposing that the problem of preventing immaturity 
has been solved, the proper treatment of immature infants can help to reduce neonatal 
mortality. 

(3) Such treatment and the instruction of pupil midwives and medical students in its 
methods is essentially the job of the pediatrician, and the Ministry of Health should 
instruct local authorities to equip the evacuated midwifery' services in their areas with 
a pediatric service. 
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Professor James Young said that the investigations in Oslo, Toronto and London had 
drawn attention to the critical importance of maternal nutrition for the healthy develop- 
ment of the child both before and after birth. The Oslo and Toronto workers had shown 
that where the mother’s diet was good there was a lowering of the abortion and pre- 
maturity' rates. But the total figures on which these and other similar investigations were 
based were so small or the controls were so inadequate that it was doubtful if they were 
beyond statistical reproach. For this reason the recent Report of the People’s League of 
Health was important. This was probably the most comprehensive and the best con- 
trolled investigation ever carried out on this subject. It was based upon observations on 
5,000 antenatal women in 10 London hospitals. The women were divided into two 
equal groups by strictly alternate enrolment and they were, moreover, grouped by age and 
parity'. 2,500 received additional supplements containing those materials (calcium, iron, 
iodine and vitamins A, B, C, D) in which the dietaries of a large proportion of the 
population were known at that time (1938-9) to be defective. The other group of 2,500 
women acted as controls. 

Two important results of statistical significance from the standpoint of the present 
discussion were revealed. In the first place the incidence of pregnancy toxtemia was 
about 30% less in the treated than in the control women. Toxaimia was known to be 
one of the chief factors in prematurity, stillbirth and neonatal death. In the second place 
the prematurity rate was about 17% less. 

Whilst our aim must always be to ensure an adequate and balanced diet of fresh food 
to expectant mothers there was a risk, especially at a time when the need for food res- 
triction was great and likely to increase, of the administrative arrangements concerned 
with the growth, import and disposal of our food materials being haphazard unless they 
were based upon a scientific knowledge of differential values. This was a matter of no 
small urgency at the present time. When the time arrived for the transport of large 
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quantities of food-stuffs to the Continent for the succour of the millions suffering pri- 
\ation and starvation, it would become a matter of supreme moment. It tvas obvious 
that expectant mothers would then become a very special responsibility. It would be 
necessary to ship immense quantities of. food including vitamin concentrates to Europe 
alter the war and to continue this until the first harvests hccame available. Meanwhile 
only by a concerted effort now to establish comparative values could we hope to ease 
the immense administrative problems which would then arise. 

T. , influence of maternal nutrition on the health and life of the child had, in 
addition, an important bearing on the population problem facing this country and the 
Empire. This problem already recognized by competent authorities as serious before 
the war would become much more grave during and after the war by the withdrawal 
and loss of a large proportion of the male population. Therefore the feeding of mothers 
should receive special attention and by further research the newly acquired know- 
ledge on the importance of maternal nutrition in the prevention of prematurity and 
stillbirth should be directed along effective lines. 

Professor Young gave figures relating to changes in the infant birth-weights, the 
prematurity rate ana the toxaemia rates since and during the- war. This study had 
been carried out by Dr. Hargreaves at the British Postgraduate Medical School on 
“booked” cases during the years 1937 (1,597 cases), 1938 (1,765 cases), 19-10 (954 cases), 
1941 (846 cases) and 1942 (662 cases). The average birth-weights of full-time children 
had shown a decline since the pre-war years in primigrasidx from 7-3 to 7-1 lb. and in 
multigravida; from 7-6 to 7-4 lb. The percentage prematurity rates had declined, 
though not so consistently, from 19-7 to 14-2 in primigravidte and from 16*7 to 13-6 in 
multigravidte. The percentage toxaemia rates had shown no consistent change. It was 
true that evacuation schemes*'had tended to a differential disturbance of the populations 
during the war years. Making allowance for these factors the figures seemed to indicate 
that in this group there had been an appreciable fall in the average birth-weight of 
the children and that the prematurity rate had declined. Similar studies in other areas 
would be valuable. 


Professor Baird, in replying on the discussion, said that he would like to challenge 
Sir Francis Fremantle’s observations on intelligence and environment. He preferred to 
wait to see the environment standardized before he passed any opinion on the other 
factors concerned. 

He thought that Dr. Bell’s criticism of the Toronto figures was quite justified. The 
figures were on a very small scale. Just before the war Sir John Orr had made arrange- 
ments for a similar investigation to be carried out in Aberdeen to synchronize with the 
investigation in Toronto, but the onset of war made the Aberdeen investigation impos- 
sible. He fully agreed that from groups of 90 or 110 cases it was impossible to draw 
conclusions, but the work should be repeated on a large scale as soon as possible. 

Dr. Bell had spoken about the need for the appointment of a paediatrician to some 
of these emergency hospitals. That might be necessary, but it would be only a war- 
time measure. What he would like to see was more appointments of the type recently 
made at Newcastle, where Dr. Spence had been appointed Professor of Child Life, which 
was a very progressive step. The difficulty was to use the obstetricians and pediatricians 
to help the Medical Officers of Health and their staffs to organize the health services. 
Too often the senior members of the health services became administrators divorced 
from clinical work. 

He had been interested in Professor Young’s figures, which were very suggestive. He 
had found the incidence of pre-eclamptic toxtemia in primigravid.-e in Aberdeen m 
“booked” hospital cases to be about S%. This was fairly near the London figures, 
which surprised him, because he had always understood that there was relatively little 
toxtemia in London. The incidence of toxtemia in the small series of private cases was 
only 3%. These facts were in keeping with Professor Young’s view that diet influenced 
the incidence of toxtemia. 

The incidence of prematurity, as defined by Professor 3 oung, in hospital cases in 
Aberdeen amongst primigravid.-e was 24%, as compared with Professor Young’s 2j%. 
But in orivate practice on the same standard the prematurity rate was only 8%. The 
evidence is sufficiently strong to recommend the giving of vitamin and other prepara- 
tions in tablet form to make up for deficiencies tn the diet. 
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DISCUSSION ON NUTRITIONAL ANAEMIA IN CHILDREN AND 
WOMEN : A WAR-TIME PROBLEM 

Dr. Helen M. M. Mackay, Dr. Lucy Wills, Dr. R. H. Dobbs and Lady Bingham : 
It is a surprising fact that in spite of the intensive work on anaemia of the past ten to fifteen 
years, we still have no generally accepted standards of the limits of normal haemoglobin 
levels in adults, let alone in children. 

Influence of economic status on mean haemoglobin level . — We know that the haemoglo- 
bin level is affected by economic status and diet, and Graphs 1 and 2 show some examples 
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GRAPH 1. — Economic status and diet in relation to mean hemoglobin levels 
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GRAPH 2. Economic status and haemoglobin level. 


Children aged 1-5 years in Newcastle-on-Tyne, in 1933. 


°f this. McCance and his colleagues (1938) found a steady fall in the haemoglobin level of 
pregnant women grouped by income level, from an average of 90% for those with an 
income of 25/- to 40/- per head after payment of rent, to an average of 76% for those with 
under 6/-, a difference of 14% in haemoglobin. The first group had an average dailv intake 
in round figures of 15 mg. of iron and 55 g. of animal protein, and the last 9 mg. of iron 
and 28 g of animal protein. Ross and Summerfeldt (1936) found a similar drop in the 
hemoglobin level of school children, aged 10 to 14 years; the mean haemoglobin value of 
t "? lr professional-class children was 94%, of their working-class children 87%, and of 
children in an orphanage 75% (converted to the Haldane scale). The haemoglobin level of 
the children in the orphanage was raised by 20% by giving iron together with other dietetic 
liotraent, hence their anaemia was nutritional in origin. 

There are few figures available for the comparison of ha:moglobin levels of babies and 
young children of different economic class. Spence in Newcastle-on-Tync (1934) (Graph % 
Dec. — Dis. IX Child. 1 



70 


9 


Proceedings of the JRoyal Society of Medicine 

examined in 1933 a small group of professional-class children, aged 1 to 5 years, and a 
-g er r g r P , '™ rk 5 n S- ciasS children, and found that only 16% of the former as against 
i latter had a htemoglobin level below 75% on the Sahli-Leitz scale (or 81% on 

the Haldane scale). 

Anremia in babies is, I think, undoubtedly in part the result of antemia in their mothers 
during pregnancy. Evidence of this is difficult to provide, but Strauss (1933) has given 
some cogent facts (Graph 3). The babies of a group of mothers with severe anaimia during 
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GRAPH 3.- — Hemoglobin levels in women and in babies at 12 months of age. 


pregnancy (average htemoglobin 39%) had at J2 months old an average value of only 50% 
(converted to the Haldane scale). Other severely amende mothers were treated by Strauss 
during pregnancy, and their mean hremoglobin was raised from 40 to 72% before term. 
Their babies at 12 months old had a mean hremoglobin level of 77%, a figure which is 
very similar to that of infants whose mothers' hremoglobin was considered normal. The 
hremoglobin level of non-pregnant East End mothers whom we examined eight years ago 
(Mackay, 1935) averaged 13% below the supposedly normal figure, hence the subnormal 
hemoglobin of infants in the same district (Mackay, 1933) was presumably in part at least 
the result of nutritional anremia in their mothers. 

Influence of moderate grades of antemia on health . — Does a drop of say 10 to 15% in the 
mean hremoglobin level result in any deterioration in general well-being? In the case 
of infants it can be answered definitely in the affirmative. Babies from working-class 
families treated with iron had by 12 months old a mean hremoglobin level 13% higher than 
controls (Graph 4, 1928-29 series), and weighed about one pound heavier (Mackay and 
Goodfellow, 1931). They had a morbidity rate about half that of controls. This differ- 
ence in health is, I think, established beyond doubt. The work was repeated with a 
second series of children, and the reduction in morbidity rate was remarkably constant 
over a period of years (Graph 5). No similar evidence, so far as I know, is available 
for older children and adults, though the low resistance of severely anaemic patients 
is well known, and by analogy I would suppose that a drop of say 13% in the average 
value for adults would definitely reduce stamina. Certainly the difference in energy 
and well-being noted by the woman whose hremoglobin is raised from 75% to 95% is 
striking. 

Fallacies in htemoglobin estimations front ear pricks in young children .— There is one 
point which is sometimes forgotten. In infants and young children it is impossible to obtain 
reliable results from a prick in the lobe of the ear, and blood from the ear of a baby may 
give a result 30% and more higher than blood from the heel (Graph 6) (Drucker, 1923). 

Standards of comparison.— Nearly all pre-war figures for average hremoglobin levels for 
children in this country are based on examination of children of working-class families, 
and several of these series are shown in our graphs (Graphs 7 and 9). The only British 
investigators who have published average figures for all ages up to adult life are Davidson 
and his colleagues (1935). Davidson’s subjects were examined during the period of 
economic depression in Aberdeen in 1931-35, and belonged to the poorest economic class. 
Davidson's mean figures for women were actually 1! to 19% lower than Jenkins and Don's 
(1933) for, as they put it. “representative women” in England, and the latter approximated 
to the’ mean for supposedly healthy women in other countries, as well as to Price-Jones’ 
figure for nurses and women students at University College Hospital in 1931. 

e ’Hvmo°iobift levels of children examined in war-time.— Since the autumn of 1941, we 
have estimated the hremoglobin level of about S50 children and 550 women, that is 
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GRAPH 4.— 


•The effect on the hemoglobin level of infants from working-class families of giving iron incorporated 
in dried milk. (Mackay and Goodfellow, 1031.) 
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GRAPH 0. Difference in harmoglobin estimations from heel and ear pricks. Two estimations on each child • each 
hne represents excess of estimation from prick of ear (consecutive estimations). 

approximatdv 1,400 persons in all, though all the data are not vet analysed (Mackay, Wills 
o jbs and Bingham, 1942; Wills, Mackay, Bingh am and Dobbs, 1942). The groups we 
section 1 of th£ pl ‘ ed US ''** interestin S information, but they did not represenf a cross- 
middle c ass r r mr ?- ty ,- Thc r children nearl >- "orking-class with some lower 
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TBe se P r es ' an - ,S ’? P T P " hose morbidity rate was double that of iron-trltted babies 
- c. examined by Brewts. Davison and Miller in I93S-39 have a hemoglobin levei 
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considerably higher than the rest. There arc few figures available for the immediate pre- 
war years, but we know that at that time iron was widely given in welfare centres, and we 
believe that the incidence of anaimia had been much reduced in many areas, in which case 
our war-time figures indicate a retrogression. 
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GRAPH 7, — Haemoglobin levels in children under 5 years of age. British series : children of working class 

In our present series the incidence of severe antemia was higher in the *jj**"«P < *“£{2 
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GRAPH 10. — The effect of iron therapy and school dinners on the hemoglobin level of a group of school 
children. Figures in brackets indicate total number of children at time of last estimation. The rise per cent in 
each group is shown on the right. 

time figures for Edinburgh ( see below). The chief difference is that our pre-school 
groups examined at welfare centres have somewhat higher haemoglobin levels than his. 

A small group of adolescent factory girls, living in their own homes and working in a 
small town, had a higher haemoglobin level than any other group we examined last winter : 
this was the only group with a definitely higher haemoglobin level than the British pre-war 
group with whom we compared them. They were 7% higher than the girls of the poorest 
economic stratum in Aberdeen a decade ago, but considerably lower than Osgood’s (1935) 
series of American high-school girls. Their relatively good haemoglobin level mav perhaps 
have been due to their access to country and garden produce, but of this we have no proof. 

Haemoglobin levels of women examined in war-time . — The groups of adult women 
examined were professional and middle class, represented by women medical students and 
nurses, and also working-class, represented by employees (apparently comfortably off), 
li t, ai° r ' ' n 3 to ' vn . and housewives in the East End of London. These groups 

all had haemoglobin levels significantly lower than the pre-war means of either Jenkins and 
Don for representative women ” in England, or Price-Jones for nurses and women medical 
students. The group with the highest haemoglobin levels in our series was that of the factors- 
workers with a mean value of 94%. Those with the lowest were medical students and 
nurses, svorking m the country and living either in billets or in hospital without adequate 
canteen facilities; their mean haemoglobin was 84%. This figure for professional-class 
women was actually 5/-% lower than Davidson’s figure for nullipara; of the poor working- 
class in Aberdeen in 1931-35. Dr. Wills has evidence that the anaemia was nutritional in 
origin and of this Dr. Dobbs will speak later. The small group of East End mothers had 
mean haemoglobin level very near that of a similar group in the same district eight y 
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ago, at a time when there was much povertv and unemployment, unemployment which has 
notv vanished. ' 

Conclusions. It seems fair to conclude from the evidence available to us that in many 
classes of the community there has been a levelling down of haemoglobin levels. This 
appears to be due to the levelling down of nutrition since the war, and the omission of most 
of the prophylactic treatment previously given to babies. As against this, the poorest 
section of the community may well show some levelling up, as the result of the 
disappearance of unemployment; the introduction of rationing and the provision of 

priorities ’ for certain groups, but on this point we have no evidence. The levelling 
down in haemoglobin values appears, however, to be operating widely, and extends to the 
county council school children in our series who belonged to working-class families, and 
probably to children of pre-school age of the same economic class. If the haemoglobin 
level of pregnant women nowadays is lower titan before the war, this is likely to be reflected 
in a greater tendency to nutritional anaemia in their offspring. 

Suggested prophylactic measures . — What then do we suggest should be done to tackle 
this problem of anaemia in women and children in war-time? Every effort should be made 
by means of priority schemes and by communal meals in schools and canteens, or other 
centres, to ensure the best diet possible under war-time conditions for pregnant or nursing 
mothers and for growing children, particular attention being given to the iron content of 
the diet. The work of Le Gros Clark (1942) emphasizes the need of educating the public 
in the importance of a fair division of the family rations to ensure that the mother and 
young children get their full share of meat. However, it will probably prove impossible by 
such means alone, and with meat in short supply, to prevent anaemia, hence iron therapy 
and iron prophylaxis should be widely employed, though it should be remembered that iron 
deficiency is probably not the only factor operating. Efficient prophylactic measures for 
infants have already been demonstrated. They are the administration of iron, either in 
the form of a mixture or, better still, if the infant is artificially fed, incorporated in dried 
milk, not forgetting also the importance of weaning on to iron-rich foods, including 
minced meat, at about 6 months. We are nleased to read that the Department of Health 
in Scotland has just issued a pamphlet in which they advise that an iron mixture should 
be given to babies whether breast or bottle-fed. The value of bread fortified with iron 
is at present under investigation as a possible means of tackling anaemia at ages past 
infancy. If we are not afraid of adding cod-liver oil or calcium to make good specific 
deficiencies, let us not fail to use iron salts also where health can thereby be improved, 
while trying at the same time to use our food supplies to the best advantage. More 
investigation is also much needed. Our investigation covers only a few sample groups, 
and the incidence of anaemia may well vary widely. We hope others will give us facts 
and figures which will allow us 'to form a clearer picture of what is happening, and 
perhaps throw light on the particular dietetic defects implicated. 


Postscript. — The National Physical Laboratory has recently defined a standard for 
the Haldane colour tube on the trichromatic scale (specification 1079/1942). The N.P.L. 
has examined the Haldane standard used by the present authors in their investigations, 
and reports the carboxyhwmoglobin concentration of this standard to be 104 s , taking 
the concentration of the new official standard on the trichromatic scale to be 1 000. 
In giving this figure the N.P.L, assume that the manufacturer has positioned the 20 and 
100 marks correctly on the colour tube under test, but point out that this assumption may 
not be correct. However, assuming that there is no error in the positioning of the marks, 
all readings on the authors’ standard require correction by + 4 S per cent, to bring them 
into line with the official standard, thus a reading of 50% made with the authors' luemo- 
globinometer would be corrected to 52-4%. Whether or not this indicates any change m 
the colour of this tube during the past seven years is unknown. The tube was bought in 
1935, and by a cross check was then found to tally with one of Price-Jones’ standards of 
1931. In 1941 it was checked bv the oxygen capacity method and reported still correct 
within 1%. Moreover the correc'tion factor given by the N.P.L. for the colour tube used 
bv the present authors and for that used by Professor Davidson in Edinburgh are, ne 
understand, almost identical, hence the haemoglobin values for the London and Edinburgh 
investigations are comparable without further correction. H. M. M. M. 
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Dr. Leonard Findlay: The blood as an index of health . — As part o£ a survey of the 
development and health of the child I have, during the past decade, made systematic 
observations of the blood picture. 

The observations have been carried out in children living under very different environ- 
mental conditions. Until the outbreak of war they were made on children of the East 
End of London. During the last eighteen months, however, the type of child observed has 
been that born and bred in the semi-rural conditions of a country town. 

As a hospital physician, I have not had access to a true cross-section of the total child 
population in either of these communities, and my material consists of the hospitalized 
and thus presumably the sick members only. However, as a goodly proportion of the 
children admitted to hospital were either only suspected of illness or suffering from some 
slight ailment, and since it is only the minority who have had their constitutions 
undermined by serious or chronic disease, I believe that a study of such individuals will 
give some measure of the physical development and health of the total populations of 
which they form a part. It can at least be said that the material forms the basis for a true 
contrast, a contrast between the hospital child in the city and the hospital child in the 
country. 

In 1937 I published the results of a survey of the blood picture in a series of patients 
admitted to the Princess Elizabeth of York Hospital for Children during the two previous 
years. This investigation did not reveal the presence of any marked incidence of anaunia for, 
excepting during the first three months of life, the vast majority of the estimations of both 
haemoglobin and red blood corpuscles fell within the limits of normality as quoted by 
Hutchison (1909) and by Holt and McIntosh (1933). At the time of their publication these 
findings were criticized on the ground that the blood had been obtained from the ear and 
thus abnormally high and fallacious readings had been obtained. Since there is no doubt 
that higher readings are frequently obtained in blood got by ear puncture than by finger 
or heel puncture, but chiefly to render my findings comparable with those of other workers, 
I collected a further series of observations on the same type of child in the years 
immediately preceding the outbreak of war. In these cases the blood was obtained front 
puncture of the finger or heel. The haemoglobin was as before estimated by Haldane’s 
method, the standard being corrected periodically. All the blood examinations were carried 
out by one individual. 


The results of this investigation also failed to reveal any serious incidence of anaemia. 
Again it was found that in the great majority of instances the values of both haemoglobin 
and red cells fell above the lower limit of normality. Indeed, so far as the very T young 
infants are concerned, there was even less suggestion of anaemia, for the proportion of low 
readings was distinctly less in this group than had been found in the first series of children. 

For comparison with these findings in the case of the child of the East End of London, I 
have at the moment available complete observations on some 400 native children of 
Oxford and its environs, who have been admitted under my care to the Radcliffe Infirmarv. 
For the blood examinations I am indebted to Dr. R. G. Macfarlane and his assistants, but 
it should be stated that in the majority of instances the estimations were carried out bv 
the one individual. As in the previous scries the blood was obtained from puncture of the 
linger or heel, the latter site being employed only in a few of the youngest infants, and 
the haemoglobin was determined bv Haldane's method, the standard again being corrected 
periodically. " 0 

The most striking feature of the Oxford findings was the proportion of the estimations 
of both haemoglobin and red cells which fell below the minimum level of normality. This 
is in striking contrast to what was found a few years previously in the children of the East 
End of London, where the haemoglobin and red cell values were in 70 to I00 o (, of 
instances within normal limits for the various age-periods specified. In the Oxford 
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children only 34 to /3% o£ the hemoglobin estimations were within normal limits, and 
m the case of the red cell estimations the percentage which fell within the limits of 
normality varied between 36 and 58 for the same age-periods. 

This finding, an apparently better state of health of the children in the East End of 
London than that of the child who is a native of Oxford and -its environs, that is if 
the haemoglobin and red cell values can be taken as an index, was most unexpected. One 
might at first think that the notorious differences between individual Haldane standards 
was responsible for these varied findings, but the parallel behaviour of the red cell count 
would seem to eliminate this source of error. It is possible of course that the healdi 
of the child population generally has deteriorated since the war, and that the East End 
children, if examined to-day, would not be so satisfactory. The examination of children 
evacuated from London to Oxford, and admitted to the R, add iff e Infirmary, did not, how- 
ever, lend any support to such a hypothesis. In them the proportion of hemoglobin and 
red cell estimations below the level of normality was distinctly less than in the children 
who were natives of Oxford. Such a possibility, too, is also rendered unlikely by the 
findings in recently published reports by school medical officers throughout the country 
which reveal a continuation since the war of the progressive increase in the average height 
and weight for age of all children which has been apparent now for many years. And 
when we consider the development of the Oxford children, as indicated by their height 
for age, there is certainly no evidence of deterioration: indeed, in this respect, they are 
definitely superior to children of the same social class in other parts of the country'. 


In Charts 1 and 2 are plotted the heights of the Oxford Hospital group of children for 
different ages against the standard average of Holt, the average which I found for the 
child of the wealthier classes in the West of Scotland between 1920 and 1930, the average 
as found by Noel Paton and myself in the child of the labouring class in Glasgow during 
the same period, and finally, the average as found in the case of the Glasgow school 
child during the year 1941. These charts show that the Oxford child compares favour- 
ably with the better class child in the West of Scotland and is superior to the child of 
the same social class in other parts of the country. 70% of the boys’ heights, and 
60% of the girls' heights, are above the standard average as given by Holt, and 
practically all are above the average of the child of the labouring classes in Glasgow and 
that of the Glasgow school child for 1941. 

It is difficult, in the face of these findings, to relate the lower hemoglobin and red cell 
values found in the Oxford group of children to some nutritional defect, since I know of 
no more marked difference between different classes of society, and thus presumably 
between the results of diets of varying excellence, than in the average height for age. If 
the lower haemoglobin and red celt values in the Oxford children are to be ascribed to a 
faulty diet, then it must be of such a nature that, while it produces antemia, growth is 
promoted. This means, I assume, a diet which is ample in its supply of the essential 
proximate principles and vitamins but deficient in iron. Now, since it is just those foods 
that are rich in the essential proximate principles which provide the most abundant supply 
of iron, such a particular fault would seem unlikely. Nevertheless, the opinion is fairly 
generally held that the low hemoglobin values recorded so frequently to-day in members 
of the less favoured classes of society, particularly among the women and children, are due 
tc just such a dietary error. 

To exclude the possibility of such a dietary defect I have administered additional iron 
in ample amounts over prolonged periods, not only' to the anaemic but also to the 
apparently normal child. As the daily requirements of iron vary from a few milligrams 
in the young infant to at most 15 mg. in the adult, the dosage I employed was sufficient 
for this purpose. In the infants this varied between 20 and 60 mg. per day and in the 
older child between 120 and 400 mg. per day. 


have found it impossible to influence the fall in the haemoglobin content and red 
count during the early months of infancy, nor did I find that the rise in these values 
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during later infancy' was anv more satisfactory' in those infants who had been receiving 
iron from soon after birth in' doses varving between 20 and 60 mg. per day than in those 
babies who did not receive additional iron. Charts j and 4 show my findings in two 
small groups of infants studied in London and Oxford, and they reveal no noticeable 
effect of the treatment in either of the two groups. In the case of the older child with 
normal haemoglobin value, i.e. between 70 and 80% by Haldane’s standard, there 
nrrurred little change in its level during the continuous administration of iron in doses 
varvine between 120 and 400 mg. per day. over a period of months which extended in some 
cases to as much as one vc.ar. In some of the children there was absolutely no variation in 
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CHART 1. 


CHART 2. 



CHART 3.— Composite chart of hzemoglobin percen- 
tage_ in infants (A) without iron therapy and (B) 
receiving iron in the form of ferri et amm. cit. Prin- 
cess Elizabeth of York Hospital for Children, 1930-1939. 
Continuous line indicates lower level of normality. 
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children only 34 to 73% of the haemoglobin estimations were within normal limits, and 
in the case of the red cell estimations the percentage which fell within the limits of 
normality varied between 36 and 58 for the same age-periods. 

Ibis finding, an apparently better state of health of the children in the East End of 
London than that of the child who is a native of Oxford and its environs, that is if 
the haemoglobin and red cell values can be taken as an index, was most unexpected. One 
might at first think that the notorious differences between individual Haldane standards 
was responsible for these varied findings, but the parallel behaviour of the red cell count 
would seem to eliminate this source of error. It is possible of course that the health 
of the child population generally has deteriorated since the war, and that the East End 
children, if examined to-day, would not be so satisfactory. The examination of children 
evacuated from London to Oxford, and admitted to the Rndcliffe Infirmary, did not, how- 
ever, lend any support to such a hypothesis. In them the proportion of haemoglobin and 
red cell estimations below the level of normality was distinctly less than in the children 
who were natives of Oxford. Such a possibility, too, is also rendered unlikely by the 
findings in recently published reports by school medical officers throughout the country 
which reveal a continuation since the war of the progressive increase in the average height 
and weight for age of all children which has been apparent notv for many years. And 
when we consider the development of the Oxford children, as indicated by their height 
for age, there is certainly no evidence of deterioration: indeed, in this respect, they are 
definitely superior to children of the same social class in other parts of the country. 

In Charts 1 and 2 are plotted the heights of the Oxford Hospital group of children for 
different ages against the standard average of Holt, the average which I found for die 
child of the wealthier classes in the West of Scotland between 1920 and 1930, the average 
as found by Noel Paton and myself in the child of the labouring class in Glasgow during 
the same period, and finally, the average as found in the case of the Glasgow school 
child during the year 1941. These charts show that the Oxford child compares favour- 
ably with the better class child in the West of Scotland and is superior to the child of 
the same social class in other parts of the country. 70% of the boys’ heights, and 
60% of the girls’ heights, are above the standard average as given by Holt, and 
practically all are above the average of the child of the labouring classes in Glasgow and 
that of the Glasgow school child for 1941. 

It is difficult, in the face of these findings, to relate the lower haemoglobin and red cell 
values found in the Oxford group of children to some nutritional defect, since I know of 
no more marked difference between different classes of society, and thus presumably 
between the results of diets of varying excellence, than in the average height for age. If 
the lower hemoglobin and red cell values in the Oxford children are to be ascribed to a 
faulty diet, then it must be of such a nature that, while it produces anemia, growth is 
promoted. This means, I assume, a diet which is ample in its supply of the essential 
proximate principles and vitamins but deficient in iron. Now, since it is just those foods 
that are rich in the essential proximate principles which provide the most abundant supply 
of iron, such a particular fault would seem unlikely. Nevertheless, the opinion is fairly 
generally held that the low haemoglobin values recorded so frequently to-day in members 
of the less favoured classes of society, particularly among the women and children, are due 
to just such a dietary error. 


To exclude the possibility of such a dietary defect I have administered additional iron 
in ample amounts over prolonged periods, not only to the anaemic but also to the 
apparently normal child. As the daily requirements of iron vary from a few milligrams 
in the young infant to at most 15 mg. in the adult, the dosage I employed was sufficient 
for this purpose. In the infants this varied between 20 and 60 mg. per day and in the 
older child between 120 and 400 mg. per day. 

I have found it impossible to influence the fall in the hamioglobin content and red 
cell count during the early months of infancy, nor did I find that the rise in these values 
during later infancy was any more satisfactory in those infants who had been receiving 
iron from soon after birth in doses varying between 20 and 60 mg. per dav than in those 
babies who did not receive additional iron. Charts 3 and 4 show my findings in two 
small groups of infants studied in London and Oxford and they reveal no noticeable 
effect of the treatment in either of the two groups. In the case of the older child with 
a normal hemoglobin value, i.e. between 70 and 80% by Haldane's standard, there 
occurred little change in its level during the continuous administration of iron in doses 
vnrvine between 120 and 400 mg. per day, over a period of months which extended in some 
ca2s to as much as one vear. In some of the children there was absolutely no variation in 
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presumably the optimum. If this were the case, the higher level would surely he main- 
tained. The optimum level of the haemoglobin and number of red cells would seem 
to vary with the individual, and to be dependent on factors other than die iron content 
of the diet. The slight initial and evanescent rise in the haemoglobin seen occasionally 
in the normal individual is more probably to be explained by the iron exerting a 
stimulating or irritating effect but to which the haematopoietic system soon becomes 
accustomed. And in the cases of anaemia the recovery would not seem to be due solely 
to the supplv of the essential constituent of the haemoglobin, but is also presumably in 
part the result of the stimulating action of the iron causing a temporary hyper-htema- 
topoiesis. Were it otherwise one would not expea the invariable fall which is seen to 
occur after the initial rise. In anaemia, however, as is understandable, the reaction to 
the stimulating effect of the drug is more marked and of longer duration than in the 
non-anaemic individual. 

An investigation which I carried out on the blood in rickets (1909) may provide an 
explanation of these variations in the blood. During diis study I found that the 
rachitic child reared in a Glasgow slum tended to have a higher haemoglobin level and 
red cell count than the absolutely healthy and non-rachitic child of the better classes 
fed and housed in more salubrious regions on the outskirts of the City. As the rachitic 
child is seldom taken out of doors I was inclined to ascribe the higher blood values which 
he presented to the fact thait he had been spending most of his time in a congested and 
unhygienic environment. It was in short because he had been living in a rarefied atmo- 
sphere that a greater number of oxygen carriers, and a greater amount of the oxygen- 
carrying haemoglobin, had been called for. We know that this happens under similar 
circumstances during intra-uterine life and when an individual lives at a great altitude 
above sea level, or again it may occur when there is some interference with the volume 
of arterial blood flow. Indeed, these are factors which have such a profound influence 
on the blood picture that they cannot be lost sight of in any discussion of this 
question. Thus may it not be that the causes of the variations in the blood estimations 
in the various groups of children which I have studied lie in a varying environment rather 
than in a varying diet? The lower values of the children resident in Oxford than in the 
children of the East End of London would thus be related to more salubrious surround- 
ings, more fresh air and consequently more available oxygen. And the specially high 
values of both groups of children (rachitic and non-rachitic) found in Glasgow some thirty- 
five years ago would be explained by the very unsatisfactory conditions which prevailed 
in a large industrial community at that time. In those days a pall of smoke constantly 
overhung the city, there was much congestion of the population, almost half of which 
lived in one-apartment badly ventilated houses. And it cannot be too forcibly emphasized 
that the above environmental factors and also some metabolic abnormalities, which induce 
a high hxmoglobin value, are not productive of good health, so that it is fallacious to 
consider the level of the haemoglobin and red cell content of the blood per se as an index 
of health. 


CONCLUSIONS 

(1) The blood picture is not a true reflection of the state of health of the child. A well-developed child has often 
lower hemoglobin and red cell values than a less well-developed child. 

(2) The blood picture is not necessarily an index of the iron content of the diet. 

(3) Iron administered considerably in excess of the body’s requirements causes as a rule no change in the hemoglobin 
level of the normal child. Occasionally there may ensue immediately after its presentation a very slight, but only 
Transient, rise in the hemoglobin level. 

(4) Iron administered in medicinal doses to examples of hypochromic anemia causes a marked rise in the level of 
hemoglobin. The maximum rise, however, is not sustained but falls after some weeks to a more moderate and normal 
level, although the same or even a larger intake of the drug is continued. 

(5) Iron in medicinal doses would thus seem to exert a stimulating or irritant effect on the haematopoietic tissues 
as well as supplying material essential for hemoglobin formation. Otherwise, the highest level produced would be 
maintained. This stimulating effect is more marked in the abnormal than in the normal state. 

(C) The maximum level to which the hemoglobin can be raised by the administration of iron cannot be considered 
the optimum or physiological level, since the highest values induced are not maintained. 

(7) The individual optimum level of hemoglobin varies with age and sex. This would seem to be lower in infants 
than in older children, in children than in adults, and in females than in males. 

fS) The individual optimum level of hemoglobin is also affected by factors which influence the oxygen supply or 
needs of the tissues, e.g. (a) environment, (6) defects in the cardiovascular system, and (c) abnormalities of metabolism. 

(9) The term nutritional anemia would seem to be too loosely employed. It is unjustifiable to speak of a low 
hemoglobin level as presumably arising from a dietary error. Many factors determine the hemoglobin level of an 
individual, all of which must be considered before the true cause can be assigned. 
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the haemoglobin level, but in others, and especially in those tvho were receiving the largest 
amounts, there was a slight hut only very temporary rise (Chart 5). 



CHART 5. — Six normal children treated with continuous iron as ferrous sulphate (in 4 cases 120 mg. Fe per day; 

in 2 cases, marked X, 400 mg. Fe per day). 

The course of events following the administration of iron was quite otherwise in the 
case of hypochromic anaemia (see Chart 6). In these circumstances there is usually, on 



CHART 0. — Six examples of anzemia treated over long periods with iron as ferrous sulphate (dosage 120 to ISO mg. 

Fe per day). 


the presentation of the drug, a rapid and satisfactory rise front a hemoglobin level of 
50 to 60% to one of 90% or higher during the course of a few weeks. I found, however, 
as has been pointed out recentlv bv Fowler and Barer (1941), that the maximum level 
reached within a few weeks was' not sustained but that after a time it fell to a varying 
and more moderate level at which it remained even although the same d osngc was 
continued Hence it would seem unjustifiable to conclude, as some workers have done, 
that the highest level to which the haemoglobin can be raised by artificial means is 
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presumably the optimum. If this were the case, the higher level would surely be main- 
tained. The optimum level of the hxmoglobin and number of red cells would seem 
to vary with the individual, and to be dependent on factors other than the iron content 
of the diet. The slight initial and evanescent rise in the haemoglobin seen occasionally 
in the normal individual is more probably to be explained by the iron exerting a 
stimulating or irritating effect but to which the haematopoietic system soon becomes 
accustomed. And in the cases of anaemia the recovery would not seem to be due solelv 
to the supply of the essential constituent of the hxmoglobin, but is also presumably in 
pan the result of the stimulating action of the iron causing a temporary hvper-hxma- 
topoiesis. Were it otherwise one would not expect the invariable fall which is seen to 
occur after the initial rise. In anaemia, however, as is understandable, the reaction to 
the stimulating effect of the drug is more marked and of longer duration than in the 
non-anxmic individual. 


An investigation which I carried out on the blood in rickets (1909) may provide an 
explanation of these variations in the blood. During this study I found that the 
rachitic child reared in a Glasgow slum tended to have a higher haemoglobin level and 
red cell count than the absolutely healthy and non-rachitic child of the better classes 
fed and housed in more salubrious regions on the outskirts of the City. As the rachitic 
child is seldom taken out of doors I was inclined to ascribe the higher blood values which 
he presented to the fact that he had been spending most of his time in a congested and 
unhygienic environment. It was in short because he had been living in a rarefied atmo- 
sphere that a greater number of oxygen carriers, and a greater amount of the oxygen- 
carrying hxmoglobin, had been called for. We know that this happens under similar 
circumstances during intra-uterine life and when an individual lives at a great altitude 
above sea level, or again it may occur when there is some interference with the volume 
° ar , ter i a I blood flow. Indeed, these are factors which have such a profound influence 
on the blood picture that thev cannot be lost sight of in any discussion of this 
question. Thus may it not be that the causes of the variations in the blood estimations 
in the various groups of children which I have studied lie in a varying environment rather 
hTl m 3 V ‘ 1r ' Vin S diet? The lower values of the children resident in Oxford than in the 
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Dr. H. M. Sinclair: Nutritional a uremia and war-time diets. — Dr. Helen Mackay has 
shown that haemoglobin values are in general lower than before the war, and this she mainly 
attributes to a dietary deficiency of iron; the women Jiving in the country fared worse than 
those in London. Professor Findlay, working in the “ semi-rural citv ” of Oxford on native 
and evacuated children, has concluded that the blood picture is an index neither of the 
state of health nor necessarily of the amount of iron in the diet. 

The Oxford Nutrition Survey has been collecting dietarv, biochemical and clinical data 
on subjects in Oxford and elsewhere in order to assess the nutriture of samples of the 
population and relate it to the food consumed. Few results are yet available, but our 
haemoglobin values are similar to those found in other current survevs; we have used the 
Haldane method upon venous blood from adults and blood from the lobe of the car in 
children, and our standards have been checked by Dr. R. G. Macfarlanc against the N.P.L. 
standard (“ 100% ” is equivalent to 49-7 mg. Fe in 100 ml. blood). The following values 
have been obtained upon a random sample of certain areas in Oxford, upon students, and 
upon women attending an antenatal clinic and examined in the last month of pregnancy 
(Table I). 


TABLE I.— HAEMOGLOBIN VALUES (%). Oxford Survey. 

% of cases with 
Extreme Mean Hb. value below 

Sample 


No. 

values 

values 

80% 

70% 

Boys (over 5 and under 15 years) 


... 129 

cg — ns 

9G 

t 

1 

Girls (over 5 and under 15 years) 


90 

05 — 121 

93 

9 

1 

Students (men) 


.. 50 

89—127 

99 

0 

0 

Students (women) ... 


54 

SI— 125 

90 

0 

0 

Alen (over 15 years) 


.. CO 

72—128 

9S 

5 

0 

Women (15 to 45 years) ' ... 


.. no 

inn 

91 

10 

s 

Women (pregnant) 


... 10S 

57—105 

So 

31 

10 


Haematocrit values have been obtained bv the Wintrobe technique upon these adults 
(Table II). 

TABLE II.— H/EMATOCRIT VALUES (%). Oxford Survey. 




No. 

Extreme values 

A lean value 

Students (men) 


... 91 

3G— 51 

45 

Students (women - ) 


... 42 

35—46*5 

40 

Alen (over 15 years) 


... 48 

33—51 

44 

Women (15 to 45 years) ... 


... 51 

32—47*5 

40*5 

Women (pregnant) 

... 

... 130 

25*5 — 13 

35*5 


In mobile nutrition surveys conducted from Oxford, Dr. Meiklejohn has examined 
families with an infant under 2 years of age, and has obtained the figures shown in Table 
III. It will be seen that there is severe anaemia in some of the mothers. 


TABLE III. — HAEMOGLOBIN VALUES (%). Mobile Survey (Dr. Meiklejohn). 


Place 

Date 

Sample 

No. 

Extreme 

values 

Alcan 

value 

Accrington 

Jan. — 

Alen 

27 

SS— 120 

100 

Feb., 1942 

Alothers 

56 

54—110 

S3 

Merthyr- 

June — 

Alen 

23 

84—112 

91 

Tydfil 

July, 1942 

Alothers 

55 

36 — 99 

71 


% of cases with Hb. value below 


S0% 70% 50% 

0 0 0 

27 11 0 

0 0 0 

40 19 5 


The increase in amentia at the present time might be due to one of at least three dietary 
deficiencies: available iron, vitamin C, or protein. The main dietary differences that have 
been caused by rationing are a greater consumption of carbohydrate (particularly bread 
and potato) and of vegetables, and a smaller consumption of meat, fish, eggs, fruit and 
milk. In very general terms, a diet containing 12 mg. total iron per diem derives it now 
from the following sources: bread, potato, and rationed meat (2 mg. from each); un- 
rationed meat, vegetables and other cereals (1 mg. from each): “Points” meat and offals 
(1 mg.); milk, eggs, fish and cheese (1 mg.): flour (0-5 mg.); other foods (0-5 mg.). Almost 
all the iron in potatoes is available, but only r 5 to of that in meat. As regards bread, 
the work of Widdowson and McCance (1942) has brought out some very interesting points: 
although brown bread contains two and a half times the amount of iron found in white, 
the former is a poor source of iron because very little is absorbed owing to phytic acid 
in brown bread making the iron unabsorbable; therefore the adoption of national wheat- 
meal bread has increased the liability to iron-deficiency anaemia. Despite the increased 
consumption of potatoes and vegetables, this alteration in the bread together with the 
diminished consumption of meat, fish, eggs and fruit probably means that diets now 
contain less available iron than they did before the war. 

Of the other two dietarv factors, there is no doubt that the intake of vitamin C is much 
lower now than before the war. since the increased consumption of potatoes and vegetables 
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is certainly not sufficient to redeem the shortage of fruit; and very low values for vitamin C 
it. plasma are now-found. To a less extent the same obtains with protein, particularly with 
animal protein, and low values for plasma protein are frequently found. There is, how- 
ever, no evidence that deficiency of protein is an important cause of anaemia at the present 
time, except possibly in the macrocytic anaemia of pregnancy, mild cases of which have 
been attributed to this cause by Bethel. 

The therapeutic response to iron obtained by Dr. Helen Mackay and others suggests that 
deficiency of this is the main factor involved; but Professor Findlay, like Fowler and 
Barer (1941), has cast doubt upon this interpretation. A preliminary analysis of dietary 
and biochemical results on 22 families examined by the Oxford Nutrition Survey in the 
summer of 1941 and again in the spring of 1942 indicates that the iron and vitamin C 
intakes increased considerably while the protein intake remained constant; the hxmoglobin 
values fell slightly, the plasma protein values did not change, and the plasma and white- 
cell vitamin C values remained very low. The increase in the dietary iron is probably 
largely due to the introduction of national wheatmeal flour in the interval between the 
two examinations, and as this is in fact a poor source of dietary iron the possibility remains 
that the slight fall in haemoglobin values may be due to iron deficiency. 

If we admit that during the war and particularly in women and children anaemia has 
increased, is increasing and ought to be diminished, it is reasonable to discuss the possible 
methods of doing this. The first simple way in which iron deficiency may be overcome 
is by the use of iron instead of aluminium cooking pots. A potato boiled for twenty 
minutes in an iron vessel contains about twice as much iron (about 3 mg. in a helping) as 
one cooked in an aluminium vessel; the difference with apples boiled for only five 
minutes is even more striking, since a helping from an aluminium vessel contains only 
0-2 mg. but from an iron vessel nearly 100 times as much. The second obvious possibility 
is ferrated bread, and for this there is a precedent in the enriched bread of the U.S.A.; and 
iron salts, like calcium salts, could be added to overcome the larger amount of phytic 
acid that is found in brown bread. There are two possible objections : first, the prejudice 
against tampering with the “ staff of life ” — the gibe of fer.oconcrete will appear in 
uninformed circles; secondly, the possibility of producing toxic effects by an excess of iron. 
This latter point does not arise for two reasons. In Kaschin-Beck’s disease enormous 
amounts of iron are ingested, but the only toxic manifestations were shown by Hiyeda to 
be due to “ iron rickets ”, since excessive dietary iron tends to diminish the absorption of 
phosphorus. The second reason is that the recent work of Whipple (Balfour ei at., 1942) 
has shown that iron is only absorbed from the gut when the body stores are low, and that 
the body protects itself against excess. 

Scant attention is paid to iron deficiency because the symptoms are slight and vague. If 
such slight deficiency is widespread amongst women and children immediate steps should 
be taken to remedv it, and the enrichment of bread with iron salts is the obvious war-time 
solution. 
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Dr. R. H. Dobbs : Anaemia in young women . — In the absence of Dr. Lucy Wills, there 
are two aspects of the present discussion to which I would like to refer. In the first place, 
regarding the nature of the antemia that is prevalent amongst young women, haemoglobin 
estimations were made on two similar groups of nurses and medical students. One group 
were students and nurses at a teaching hospital in London, and the other the students and 
nurses at the hospital’s E.M.S. base hospital in the country, where thev had been for two 
months or more. The mean Hb. value of the town group was 90-6% and of the country 
group 84-1% (Mackay, Wills, Dobbs and Bingham, Lancet, 1942 (ii), 32). The living con- 
ditions and the diets of the two groups were investigated and it was concluded that there was 
1'ttle material difference in the conditions of life in the two hospitals, but that there were cer- 
tain striking differences in the diets of the two groups. Table 1 shows the mean htemoglobin 
level, the total daily Calorie, total protein and animal protein and dailv iron Intake 
of the two groups. It will be seen that in the country group, in which the mean Hb level 
is lower, there is a smaller total and animal protein intake than in the London eroun 
Moreover, the daily iron intake, though low in both groups, is not significantlv different 
In addition, die total daily Calorie intake is low in both groups and lower in the countrv 
than in the town group. country 
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^ r ‘ Sinclair: Nutritional anccmia and war-time diets. — Dr. Helen Mackay has 

suo wn that haemoglobin values arc in general lower than before the war, and this she mainlv 
attributes to a dietary deficiency of iron; the women living in the country fared worse than 
those in London. Professor Findlay, working in the “ semi-rural citv ” of Oxford on native 
and evacuated children, has concluded that the blood picture is an index neither of the 
state of health nor necessarily of the amount of iron in the diet. 

The Oxford Nutrition Survey has been collecting dietary', biochemical and clinical data 
on subjects in Oxford and elsewhere in order to assess the nutriture of samples of the 
population and relate it to the food consumed. Few results arc yet available, but our 
hemoglobin values are similar to those found in other current surveys; we have used the 
Haldane method upon venous blood from adults and blood from the lobe of the ear in 
children, and our standards have been checked by Dr. R. G. Macfarlane against the N.P.L. 
standard (“ 100% ” is equivalent to 49-7 mg. Fe in 100 ml. blood). The following values 
have been obtained upon a random sample of certain areas in Oxford, upon students, and 
upon women attending an antenatal clinic and examined in the last month of pregnancy 
(Table I). 

TABLE I.— HAEMOGLOBIN VALUES (%). Oxford Survey. 

% of cases oath 
Extreme Atean Hb. value below 
Sample No. values values S0% 70% 

Boys (over 5 and under lf> years) J2!) 00 — 11S PC 7 1 

Girls (over 5 and under 15 years) Sill 05 — 121 D3 9 1 

Students (men) 50 SO — 127 99 0 0 

Students (women) 54 SI — 125 DG 0 0 

Men (over 15 years) CD 72 — 12S 98 5 0 

Women (15 to 45 years) ' 11G 55 — 122 91 10 S 

Women (pregnant) 10S 57 — 105 S5 31 10 


Htematocrit values have been obtained bv the Wintrobe technique upon these adults 
(Table II). 

TABLE II.— HAEAtATOCRIT VALUES (%). Oxford Survey. 




No. 

Extreme values 

Mean value 

Students (men) 


... 91 

30—51 

45 

Students (women) 

... 

... 42 

35 — 10-5 

40 

Men (over 15 years) 


... 48 

33—51 

44 

Women (15 to 45 years) 


... 51 

32-47-5 

40-5 

Women (pregnant) 


... 130 

25-5 — 13 

35-5 


In mobile nutrition surveys conducted from Oxford, Dr. Meiklejohn has examined 
families with an infant under 2 years of age, and has obtained the figures shown in Table 
III. It will be seen that there is severe antemia in some of the mothers. 


TABLE III.— HAEMOGLOBIN VALUES (%). Mobile Survey (Dr. Aleiklejohn). 


Place 

Date 

Sample 

No. 

Extreme 

values 

Alean 

value 

% of cases with Hb. value below 
S0% 70% 50% 

Accrington 

Jan.- — 

Men 

27 

8S— 120 

100 

0 

0 

0 

Feb., 1942 

Mothers 

50 

54 — 110 

S3 

27 

11 

0 

Merthyr- 

June — 

Men 

23 

84—112 

91 

0 

0 

0 

Tydfil 

July, 1942 

Mothers 

55 

30 — 99 

71 

40 

19 

5 


The increase in anaemia at the present time might be due to one of at least three dietary 
deficiencies: available iron, vitamin C, or protein. The main dietary differences that have 
been caused by rationing are a greater consumption of carbohydrate (particularly bread 
and potato) and of vegetables, and a smaller consumption of meat, fish, eggs, fruit and 
milk. In very general terms, a diet containing 12 mg. total iron per diem derives it now 
from the following sources: bread, potato, and rationed meat (2 mg. from each): on- 
rationed meat, vegetables and other cereals (1 mg. from each): “Points” meat and offals 
(1 mg.); milk, eggs, fish and cheese (1 mg.); flour (0-5 mg.); other foods (0-5 mg.). Almost 
all the iron in potatoes is available, but only T ’ c to '/ 4 of that in meat. As regards bread, 
tire work of Widdowson and McCance (1942) has brought out some very interesting points: 
although brown bread contains two and a half times the amount of iron found in white, 
the former is a poor source of iron because very little is absorbed owing to phytic acid 
in brown bread making the iron unabsorbablc; therefore the adoption of national wheat- 
meal bread has increased the liability to iron-deficiency anaemia. Despite the increased 
consumption of potatoes and vegetables, this alteration in the bread together with the 
diminished consumption of meat, fish, eggs and fruit probably means that diets now 
contain less available iron than they did before the war. 

Of the other two dietarv factors, there is no doubt that the intake of vitamin C is much 
lower now than before die war, since the increased consumption of potatoes and vegetables 
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Professor L. S. P. Davidson: Nutritional iron deficiency amentia in icar-time . — 
Nutritional deficiencies in a population can be assessed in various wavs; the estimation 
of iron deficiency being one method. The advantage of this method is that iron deficiency 
can be accurately determined by estimation of haemoglobin concentrations. If such an 
investigation is made on representative samples of the population in war-time, the results 
can. then be compared with similar figures obtained in peace-time and in^this way the 
effect of war conditions on national health can be demonstrated. Such an investigation 
is at present being carried out in Edinburgh on infants, school children, and women of 
childbearing age, both pregnant and non-pregnant. The survey covers a representative 
cross-section of Edinburgh working-class population within these groups. 

Method . — The Haldane hxmoglobinometer (13-S g./ 100 c.c. equalling 100%) was used 
throughout the investigation. All apparatus used was checked against a standard set. 

This paper will deal only with infants and school children; a second communication 
will be devoted to the haemoglobin levels in women. 

Infants and preschool children (Birth-4 years). — This group comprised 442 individuals; 
318 being from birth to 23 months, and 124 from 2 to 4 years. None of them had received 
any iron therapy. A few children who were all between the ages of 9 months and 4 years 
had been given 25 mg. of vitamin C daily. Table I shows the grades of anxmia in infants 
(2 to 23 months) examined in Edinburgh, 1942, and in Aberdeen, 1935 (Davidson and 
Fullerton). 


TABLE I. 


Place 

Age 

No. of 
cases 

Percentage of children in different Hb. ranges 

Hb. <61% Hb. 01-70% Hb. 71-80% Hb. >80% 

Edinburgh 

2-23 m. 

262 

5 

23 42 

30 

Edinburgh 

2-8 m. 

143 

4 

15 40 

41 

Edinburgh 

9-23 m. 

119 

5 

33 45 

17 

Aberdeen 

9-23 m. 

298 

15 

23 49 

13 


It will be noted that the incidence of severe anaemia (less than 61% haemoglobin) in 
infants of 9-23 months in the 1935 Aberdeen series is three times as great as in the 1942 
Edinburgh series, but the percentage of moderately anaemic infants (61-70% haemoglobin) 
has risen by 10% in Edinburgh as compared with the Aberdeen figure. It will be noted 
that 83% of the Edinburgh infants and 87% of the Aberdeen infants between 9 and 23 
months have a haemoglobin level of less than 80%. 

Children of preschool age (2-5 years). — A comparison of the haemoglobin levels of 
pieschool children in Edinburgh in 1942 and in Aberdeen in 1935 showed that any 
advantage which the Edinburgh series had over the Aberdeen series in infancy was lost 
during the preschool period. Thus on entering school at 5 years the Edinburgh children 
had an average haemoglobin of 81% compared with an average figure of S7% for the 
Aberdeen series. 1 

School children (5-12 years). — The series examined in Edinburgh in 1942 consisted of 
389 children attending two primary schools and 134 children attending a secondary, fee- 
paying school. The average haemoglobin level for each of the classes was approximately 
80%, and of these children 53% had less than 81 % haemoglobin. Table II shows the grades 
of anaemia in 389 Edinburgh primary school children, while Table III (see p. 16) shows a 
comparison of the haemoglobin levels in school children in Edinburgh, 1942, London, 1942, 
and Aberdeen, 1935. In Edinburgh. 1942, and London. 1942, the haemoglobin level 
throughout this age-period is considerably lower than in Aberdeen, 1935. the average 
difference for all ages being approximately 10%. In spite of this the children did not show 
obvious signs of malnutrition and in fact the anaemia would not have been reveaded unless 
haemoglobin estimations had been carried out. This increase in the incidence of anxmia 
is all the more striking when it is realized that the family income of the Edinburgh group. 
1942, was on the average at least twice as large as in the Aberdeen group, 1935. 

TABLE II.— GRADES OF AN/EM I A IN 3S9 EDINBURGH SCHOOL CHILDREN (5-12 years). 

Percentage of children in different hxmoglobin ranges 



No. of 

Hb. 

Hb. 

Hb. 


cases 

GO-70 % 

71-50% 

51-90% 

School I 

197 

9 

4G 

3G 

School II 

192 

7 

44 

44 

Combined 

359 

S 

45 

40 
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TABLE I. 

Mean Hb. level 
Daily intake of Calories 

Total protein 

Animal protein 

Total iron .... 

It is perhaps a little difficult to evaluate the precise significance of these facts. That the 
anaemia was in fact primarily an iron deficiency state is indicated by the rise in the Hb. 
values obtained with the use of iron medication in a few cases. The precise details of 
the investigation and of the dietary analysis will he published shortly in the Journal of 
Hygiene, and the figures regarding Calorie and protein intake are thought accurately to 
reflect the state of affairs in the two hospitals. They suggest that though primarily an 
iron deficiency' state, the anaemia may’, in some way, have been conditioned by the low 
total and low daily protein intake. 

The second question to which I wish to refer is that of obtaining accurate hemoglobin 
readings. We originally started with three hnemoglobinometers of the Haldane pattern. 
One, originally' made some years ago, had at one time been checked against Price-Jones 
own standard and had been since restandardized more than once. The other two were 
made by a reputable firm, and had been standardized before delivery to us. They agreed 
within the limits of personal error with the first standard. Each of three observers kept 
a standard for his or her own use. Within three months obvious discrepancies in results 
became apparent, and it was found that the two recently acquired standards now appeared 
to be paler than the first, with the consequence that readings were, in one case 8%, in 
the other 7% higher. Restandardization of the first standard showed that it had remained 
accurate. 

A similar error, leading to hamroglobin estimations inaccurate by as much as 13% was 
introduced when some readings were taken with a Sahli apparatus the glass of which had, 
in this case, darkened during two years of use in a hospital pathological department. 

A second, and more important source of error is that due to local changes in haemoglobin 
and red cell concentration at the site of the prick. Dr. Mackay has already alluded to 
the differences that may be found between blood drawn from the ear and from the 
finger or foot of small children. The importance of obtaining freely flowing blood from 
a warm limb cannot be overestimated. Many of our estimations were made during the 
coldest winter months on children attending class in schools, and we had, at times, the 
utmost difficulty in obtaining consistent results even when each child was made to warm 
the whole limb in hot water. The errors introduced by using cynnosed blood or blood 
which had perforce to be expressed were frequently in the region of 10%, and even 15% 
and 20% fluctuations were obtained on the same child on the same day'. Table II shows some 
estimations done on a group of children on a moderately warm September day when hot 
water was not available, compared with estimations done a few days later when the limbs 
bad been previously warmed to redness by immersion. It also shows the luemoglobin 
figures obtained from the limbs of a healthy infant who normally had rather congested, 
cyanosed extremities. One limb was exposed for ten minutes to the ward temperature and 
the other immersed in water at a temperature of 100°F. 


do-g°:. 
(12-5 s.%) 
1,805 

03 5 g. 

41 -Or. 
10*77 mg. 


Country group 
8H% 
(11*5 g.%) 
j,m»2 

40*7 g. 

28-0 g. 

0*21 mg. 


Subject 

1 


4 

5 


Average of 14 

Baby C 


TABLE II. 

Hb. estimations 


1st 2nd 3rd 

S3 S3 81 

74 GS GS 

73 58 GO 

S3 70 GS 

93 92 92 

S2-5 78*3 78*9 

L. band blue R. hand red (10 min. in water; 
85 73 


The existence of the subcapillarv plexus of blood-vessels is well recognized and that 
thev can act as blood depots is also 'probable. It has also been shown not only that when 
the skin is cold blood mav stagnate in these depots for as long as thirty minutes or more 
Lrir that stasis leads to considerable local hxmoconcentrntion. It is easy to understand 
therefore how cold extremities, and particularly the exertion of pressure to obtain blood 
from them may give rise to misleading results. 
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The Mechanism of Swallowing 

PRESIDENT’S ADDRESS 
By V. E. Negus, M.S. 

Methods of swallowing. — A simple type of protozoon such as amceba engulfs food by 
protoplasmic flow; part of the organism wraps itself round the particle and ingests it. In 
higher types this unicellular action is replaced by a multicellular mechanism, in which 
many cells combine to engulf food by concerted action. Longitudinal muscle fibres con- 
tract and pull part of the food tract over the bolus, which is then prevented from escaping 
by contraction of circular fibres and is carried downwards by their peristaltic action. 
Sebileau and Truffert [37] used the word “ happer ” — to snap up — in describing the move- 
ment of elevation over a bolus. As the wave descends there is relaxation of the longi- 
tudinal muscle and thus a section of the food passage descends, carrying with it the 
enclosed mass of food. Such a mechanism may be watched in snakes, which seem to creep 
forward over their prey. A rabbit, for instance, when swallowed, remains almost stationary, 
the snake moving forward over it until it has completely engulfed its victim. A simple 
mode of swallowing is employed by the earthworm (lumbricus) which grasps food with its 
prehensile mouth and then squeezes it onwards by contraction of its muscular pharynx. 
A somewhat similar mechanism is to be discerned in mammals and man if various 
complicating factors are ignored. 

Alternative methods. — An alternative method is that of ciliary action, as seen in vorti- 
cella amongst unicellular organisms and also in molluscs, such as oysters, in amphioxus, 
and in amphibia, as for example the frog (rana). In the latter, cilia extend into the 
oesophagus and may be observed to possess sufficient power to convey pieces of paper 
from the front of the mouth into the gullet. In man the use of ciliary action is confined 
to the conveyance of bacteria and particles of dust from the nose and sinuses to the 
nasopharynx. 

Other purposes of swallowing. — Not only does the mechanism convey food to the 
stomach, but in certain species it also subserves the functions of smell and respiration. Some 
fish, for instance, induce a stream through the olfactory organ and carry water to the gills 
by swallowing movements, while lung fish (dipnoi) transfer air to the lung by a similar 
method. 

In man the ingestion of food is the most important use of swallowing; but subsidiarv 
purposes are the removal of bacteria from the nasopharynx, where they are deposited from 
the nose, the paranasal sinuses and the middle ear. Bacteria from the lungs are carried 
upwards through the larynx by ciliary action and are deposited in the pharvnx, to be 
swallowed and destroyed in the acid secretions of the stomach. 

Modifications due to mastication. — The concerted action of longitudinal and circular 
muscle fibres is able to propel food, and is efficient in such simple animals as earthworms, 
which live on small particles, grasped by the prehensile mouth. When large masses are 
swallowed, as in carnivorous fish and reptiles, some efficient means of seizing and holding 
the prey is necessary and takes the form of teeth, but without other modification of the 
Dec. — Laryng. 1 
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TABLE III.— A COMPARISON OF ANAEMIA IN THREE GROUPS OF SCHOOL CHILDREN 

(5-12 years). 


Edinburgh, 1942 

No. of 
cases 

389 

Hb. 

<71% 

8 


Hb. 

71-S0% 

45 , 

Hb. 

81-90% 

40 

Hb. 

>90% 

7 

London, Mackay, 1942 
Aberdeen, Davidson, 1935 

128 

07 


53 

42 

0 



47 

58 

100 


It will be appreciated that in peace-time, economic status is the chief factor influencing 
the nutrition of individuals; in war-time, on the contrary, “ rationing ” and the difficulty 
in obtaining some unrationed foods constitute the. chief limitations which, broadly speaking, 
are operative irrespective of income. This is probably the explanation of the higher 
incidence of anaemia noted by us during the present year in spite of the high figures for 
family income recorded. 


Dr. John Yudkin (Cambridge) ; I have recently examined 300 mothers and children 
in Scotland and I also found a decrease in haemoglobin compared with published figures, 
although this was not as great as that found by Prof. Davidson. Dr. Sinclair found that 
there appeared to be a fall in haemoglobin in 1942 compared with 1941, but in the 400 
factory workers whom I examined in 1941 and again in this year there was a slight rise 
of haemoglobin. The suggestion of Dr. Sinclair that vitamin C deficiency might play a 
part in the increase of anaemia during the war is an interesting one, although Dr. Glaze- 
brook and his co-workers have shown that the addition of this vitamin to the diet of naval 
ratings deficient in it did not produce any change in hemoglobin. 

There are many points on which workers are still not agreed — the best methods of 
obtaining samples of blood, technique of estimating hemoglobin, whether or not there 
is a real increase in anemia and if so what is its cause and what methods should be 
advocated for dealing with the situation. The many workers in this field should not 
continue their investigations in comparative isolation but should keep in close touch and 
compare results. Had a Nutrition Council been in existence one of its functions would 
certainly have been to form an “ Anemia ” Committee to discuss the problems raised 
to-day, and to decide on the best methods of solving them. But even without a Nutrition 
Council the formation of such a committee would be of considerable value. 


Dr. T, S. Marshall: Summary . — I am at present engaged on estimating the haemoglobin 
level in blood donors. None of the donors upon whom I have made the estimation had 
donated blood before, and they all considered themselves to be in perfect health. In each 
case, a history of oast and present illnesses was taken, with special reference to anaemia. A 
menstrual and obstetric history was taken in females (I consider this to be a very 
important point). My results are as follows: 

100 males with a mean htemoglobin of 100%. 

65 women (after the reproductive period of life) with a mean haemoglobin of 84%. 

220 women (in the reproductive period of life) with a mean haemoglobin of 82%. 

All estimations were made on capillary samples taken from the middle finger of a 
warmed hand, after the subject had been in a recumbent position for twenty minutes. 
[This latter point I think plays an important part, because donors arriving after bicycling 
or hurrying, showed a difference of 12-18% in their haemoglobin level taken immediately 
on arrival, and after twenty minutes recumbency. This is a possible explanation of the 
high figure recorded by Dr. Mackay in her factory workers.] 

The htemoglobinometer used was Haldane-Gowers, standardized at the National 
Physical Laboratories recently. 
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with an efficient flap which lies either below the palate or above it in the nasopharynx; 
the palate is elongated to complete the junction. 

Herbivorous animals such as deer and cattle and hunters like the members of the 
dog tribe show this structural arrangement. To ensure efficient coaptation of the larynx 
and nasopharynx lateral palatine folds descend on either side of the epiglottis, with palato- 
glossal and palato-pharyngeal muscles enclosed within their layers. Contraction of these 
muscles keeps the palatine folds taut, and brings them efficiently into contact with 
lateral epiglottic folds, thus ensuring passage of air over the olfactory nasal mucous 
membrane even when the mouth is open, as during cropping of herbage. 

When the ingestion of any large bolus takes place the palatine folds must be separated 
from the epiglottis to give free passage; deglutition is then divided into three stages, the 
first through the mouth, the second past the larynx and the third through the cesophagus. 

Man relies for his preservation on vision and not on his sense of smell, and has there- 
fore no need of this intimate relationship of laryngeal and nasal airways. 

Combined respiration and deglutition. — Animals such as herbivora, which eat large 
quantities of vegetable food, would be handicapped if respiration had to cease while 
food passed into the gullet. To overcome this dunculty the larynx is provided with high 
lateral margins, which in most species take the form of aryepiglottic folds. The larynx 
thus assumes a spout-like character, with a lateral food channel on either side. Further 
to prevent entrance of fluids there is evolved an arcus palato-pharyngeus, a fold made up 
of the fused palatine arches meeting posteriorly, with an enclosed palato-pharyngeal 
sphincter, designed to grasp the laryngeal aperture and thus to shut oh’ the lateral food 
channels from the airway. This structure is present in most herbivora and appears, in 
its most efficient form, in cetaceans such as porpoises, dolphins, and some whales. Foetal 
marsupials attached to the maternal nipple and fed forcibly by the mother, show the 
mechanism well. Man has abandoned the purely herbivorous habits of his ancestors and 
with his mixed diet has no need of an efficient lateral food channel. A further reason 
for his departure from the herbivorous type of lateral passages is the recession of the jaws 
and the tlexion of the head on the vertebral column; the larynx has descended in the 
neck, being forced to do so by the tongue, which assumes an arched shape [35], The result 
is the separation of larynx from nasopharynx, with a wide gap between epiglottis and soft 
palate, and the formation of a capacious and lengthy pharynx. There is an angle of almost 
ninety degrees between the mouth and pharynx. The descent of the larynx in the neck 
and the absence of any close relationship with the nasopharynx, make it essential that 
both nasal and laryngeal passages should be closed during deglutition, to prevent inunda- 
tion. Only when very small quantities of liquids, food or of saliva are passing is it possible 
for the laryngeal aperture to remain open. 

Mechanism of the nasopharynx. — Closure of the nasal airway is a complicated action in 
which several muscles play a part. As food is forced back into the pharynx, reflex 
stimulation of the posterior wall initiates a swallowing movement [27], commencing in the 
highest part of the nasopharynx and travelling down as far as the mouth of the oesophagus. 
The first movement appears to be carried out by longitudinal elevator muscles, the levator 
and tensor palati, closely followed by the salpingo-pharyngeus and the palato-pharyngeus. 
The uppermost fibres of the latter are almost horizontal and act as the sphincter of the 
hiatus naso-pharyngeus, situated just above the lower border of the soft palate. This view 
of the anatomy is taken by Wood Jones, who refers to the observations of Townshend [20]; 
previously the sphincter had been ascribed by Wardill [41] and Whillis [42] to fibres of the 
superior constrictor. 

The primary' movement of the elevator muscles leads to raising of the soft palate and 
closure of the nasopharyngeal isthmus by approximation of all its walls; initial closure 
is followed by a wave of constriction, effected by the superior constrictor muscle, with the 
object of squeezing out mucus, debris and bacteria, dumped by the ciliary streams of the 
nose and sinuses, to be carried downwards through the pharynx into the oesophagus and 
stomach. 

When the mechanism is upset, as in the paralysis sometimes following diphtheria, there 
may be regurgitation into the nose. Scarring and immobility may lead to stagnation 
of infected secretions, with consequent droplet infection of the lungs. 

Closure of larynx during deglutition. — When any considerable quantity of food or fluid 
is swallowed, respiration ceases and both nasopharynx and larynx close. At the begin- 
ning of the second stage of deglutition the larynx rises with the rest of the pharyngeal tube. 
Contraction of the thyrohyoid muscle, together with the upward pull of the palato- 
thyroideus [20], causes the thyroid cartilage to ascend beneath the hyoid bone, thusbring- 
ing the whole larynx into apposition with the base of the tongue. At the same time the 
Dec. — Laryxg. 1* 
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simple mechanism. In snakes the teeth arc set back so that the prey when caught cannot 
escape, the teeth are not used for mastication. Crocodilians similarly use their teeth for 
prehension only. If food is divided up in the mouth, instead of being ground up in the 
gizzard, as in earthworms and birds, or digested in the stomach, as in reptiles and 
crocodilians, grinding teeth are necessary; the chewing process also requires the presence 
of a tongue to force food between the teeth, and cheeks to prevent escape of the divided 
mass. 


Function of checks and lips . — Cheeks arc almost absent in amphibians, reptiles and birds 
and are but poorly developed in carnivorous mammals. Herbivora, on the other hand, 
have efficient cheeks capable of retaining masticated food; man is similarly well provided. 
Mobile and prehensile lips are associated with efficient checks, as mav be noticed in 
monkeys, apes and man [35]. 

Uses of longue . — The tongue is used not only for purposes of mastication but also for 
prehension, as in chameleons and toads, where it is used for catching flies; herbivora, such 
as giraffes, carry leaves to the mouth with their long prehensile tongues. A further 
function of the tongue in many animals is propulsion of food into the pharynx; in man 
the organ arches up and is pulled back by the palatoglossus and styloglossus muscles, 
thus tipping food into the pharynx. Some carnivora, such as crocodiles, have a flat and 
relatively immobile tongue, unrequired for mastication, unsuited to prehension and of 
little use for propulsion; others, as for example dogs, have a mobile tongue capable of 
forcing unmasticated lumps of food backwards. The absence of tongue and cheeks some- 
times makes the swallowing of lumps of food difficult, as may be noticed in the lien, 
for instance; this and other birds make snatching movements by jerking the head forward, 
thus utilizing the inertia of the bolus as a means to engulf it. In man total removal of 
the tongue does not lead to inability to. swallow, owing to the compensatory action of the 
cheeks and floor of the rnoudi. 


First or buccal stage of swallowing in man . — Prehensile lips assist in grasping food, which 
is masticated by combined action of the tongue and teedi; the latter are adapted to grind- 
ing but are not so efficient as in the progenitors of modern man, owing to reduction of the 
palate area. Well-formed and muscular cheeks prevent escape of masticated food. Tlie 
bolus is forced backwards by raising of the floor of the mouth, mainly by action of the 
mylohyoid muscle, with arching and backward movement of the tongue; amongst the 
muscles concerned in these two movements are the intrinsic muscles of the tongue, the hyo- 
glossus and the stylo- and palato-pharyngeus. The backward movement of the tongue 
temporarily obliterates the lumen of the pharynx, while the isthmus of the fauces is at 
the same time narrowed. When the bolus passes the fauces it enters the pharynx, where 
certain difficulties arise in its transference, due to the necessities of respiration. The passage 
of the bolus from this point to the mouth of the oesophagus is called the second stage of 
swallowing. Various considerations in connexion with modifications of the mechanism 
in this region must now be considered. 

Modifications due to presence of larynx . — The development of a pulmonary outgrowth 
does not of itself involve any radical change in the mechanism of swallowing. In lung 
fish (dipnoi) for example, the larynx is small and lies fiat in the floor of the pharynx; 
similarly in such reptiles as tortoises, crocodiles and lizards and in birds, movements of the 
longitudinal and circular muscles are not impeded by the larynx. Deglutition takes place 
as one continuous action, after initial prehension of food and its passage through the 
mouth; but in other higher animals the larynx has a marked effect on the mechanism. 

Complications caused by nasal respiration . — Even though the evolution of a pulmonary 
system does not necessarily have a pronounced effect, yet the habit of breathing through 
the nose may introduce certain modifications in species where it is necessary for the nasal 
and laryngeal airways to be continuous. Such a relationship is evolved for various reasons, 
depending generally on the desirability of maintaining nasal respiration when the mouth 


is open. 

Reptiles have poor powers of scent and do not derive any particular benefit from 
breathing through the nose in respect of olfaction. Keen-scented animals are, however, 
in a different category and accordingly show certain alterations of structure. 

Modifications clue to presence of epiglottis.~lf it is desired to preserve the integrity of 
the olfactory sense when the mouth' is open, whether for selection of suitable food, or 
to detect the presence of enemies, it is necessary for the airway to be shut off from the 
food tract The epiglottis is evolved for olfactory purposes, to form a barrier against 
breathing, by coming into relationship with the palate [30], Most amphibians. 

ptiles and birds are devoid of an epiglottis, but kcen-scented mammals are provided 


re 
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contraction of the opposite and active constrictors. This is the curtain movement described 
by Vernet [40]. 

There may be, in addition, lateral deviation of the thyroid cartilage, the sign of Adam’s 
apple referred to by Ledoux [25]. 

The opening of the pharynx at the beginning of the second stage appears to depend 
on contraction of the elevator muscles, with relaxation of the palato- and stylo-glossus. 

The lumen of the pharynx thus opens up as the backward push of the tongue ceases. It 
is again closed by the peristaltic wave of the constrictor muscles; but before this wave 
descends, the bolus of food, if not too hard or bulky, may have passed rapidly down the 
opened pharynx. The question of the suction effect stressed by Barclay [1, 2, 3] will be 
referred to later. 

Closure of mouth of the oesophagus . — In animals which suck air into the lungs by 
expansion of the thorax and descent of the diaphragm, the bellows action would, if no 
barrier existed, suck air more readily into the oesophagus than into the lungs. 

To prevent this undesirable occurrence, the crico-pharyngeal sphincter is present at the 
mouth of the oesophagus to keep the gullet closed during respiration, as described in 
previous contributions [31], Insufficient interest has been taken in this important muscle 
band, and although it was described many years ago, yet no reference to it is made in 
most textbooks of anatomy and physiology. Keith [21] recognized the sphincter as being 
constituted by the lower part of the inferior constrictor, the upper part of which has a 
propulsive action. He referred to its relaxation in the act of swallowing and wrote: “Like 
the sphincter at the pylorus, that at the upper end of the oesophagus is continually in 
action, except during the initial act of swallowing.” He mentioned that, unknown to him, 
a description had already been given by Killian [22, 23], and he also referred to the 
writings of Sir Everard Home [10], who compared the sphincter to that of the urethra. 

Chevalier Jackson [15, 16, 18, 19] observed the obstruction offered by the sphincter 
on passing an oesophagoscope and described the muscle band as long ago as 1907; and 
subsequently in many contributions he gave prominence to its importance in deglutition. 

Relaxation of the sphincter occurs when a signal is given by the sensory stimulation 
afforded by impact of a bolus of food on the posterior pharyngeal wall. The mouth of 
the oesophagus opens as the larynx closes, while respiration is temporarily suspended. 

The fibres of the crico-pharyngeus meet posteriorly in a median raphe continuous with 
that of the oblique fibres of the inferior constrictor. They are anchored to the front of 
the vertebral column by virtue of atmospheric pressure, in addition to attachment of the 
covering bucco-pharyngeal fascia to the prevertebral fascia. 

When the sphincter is contracted there is a backward pull on the larynx. When relaxa- 
tion occurs, early in the second stage of swallowing, the larynx is released and tends to 
fall forward in response to contraction of the thyrohyoid and other muscles. The capacity 
of the pharynx is thus increased, affording a clear space for downward passage of food, as 
stressed by Barclay [\j2, 3], 

The sphincter receives its motor supply from the nucleus ambiguus through the vagus 
and its recurrent branches; the sympathetic sends fibres also and according to observations 
of Lambert Rogers [36] they all come from the superior cervical ganglion. By removal 
of the sympathetic supply Lambert Rogers has produced relaxation of the sphincter; it 
may therefore be concluded that the vagus is the relaxor and the sympathetic the 
contractor of the muscle band. The vagus thus has an opposite action on the oblique 
and circular fibres of the inferior constrictor muscle, leading to contraction of the former 
and relaxation of the latter. The sympathetic is reputed to augment the action of the vagus 
in the upper third of the oesophagus [24] but apparently it has an opposing action on 
the sphincter. The crico-pharyngeus remains in contraction when the inferior constrictor 
and muscles of the upper oesophagus are relaxed, all being controlled by the vagus; 
propulsive waves in the pharynx during deglutition are associated with relaxation of the 
sphincter, the sensory fibres of the vagus giving the necessary signal. But when there is 
prolonged irritation of the lower pharynx or upper end of the oesophagus — cither from 

the presence of a foreign body, a neoplasm, acute or chronic inflammation or ulceration 

initial swallowing efforts to dislodge the cause of irritation are succeeded by lack of 
relaxation or achalasia [13], Sometimes increased contraction, even amounting to spasm, 
is present. This reversed effect of excessive sensory stimulation is remarkable. 

Deficient relaxation of the sphincter appears to be an important factor in the causation 
of pharyngeal diverticula [18]; the bolus of food, forced down by peristaltic contraction 
of the constrictors, causes herniation of the weak and relatively unsupported area between 
the lowest oblique fibres of the inferior constrictor and the cnco-pharvngeal sphincter as 
described by Keith [21]. On the other hand, undue relaxation of the sphincter mav 
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sphincters of the larynx contract, while the dilators relax, in order to close the airway 
before food has the chance of entering. 

1 he simple sphincter of lung fish is represented in man by the paired lateral crico- 
at ytenoid and thyro-arytenoid muscles and the single interarvtenoid, with certain oblique 
ibres tunning from the latter to the epiglottis. A few strands pass the epiglottis to 
be attached to the hyoid bone, thus assisting in the elevation of the larynx. 

Jn dogs some fibres may he seen passing from the sphinctcric group to the anterior 
wall of the cesophagus, to assist in opening the -month of the latter [32]. Sebileau has 
described similar fibres in the horse [ 37], in man these fibres are less obvious, hut there 
is an alternative mechanism with a similar function, namely suspension of the anterior 
wall of the oesophagus from the tips of the recurved cartilages of Santorini. These 
processes arc tilted forward by the underlying interarytenoid muscle during swallowing, 
thus serving to close the larynx and open the oesophagus simultaneously [32, 33]. In these 
movements the anterior wall of the hypopharynx is partially pulled up over the top of 
the cricoid cartilage, thus helping to close the laryngeal aperture. 

It is generally recognized, in agreement with Anderson Stuart [39], that the epiglottis 
does not serve as a lid for the laryngeal aperture; rather it appears to be squeezed between 
the base of the tongue and the upper boundary of the larynx [7], Many animals amongst 
the lower orders, and walruses and sea lions amongst mammals, are provided with no 
more than a rudimentary organ and yet suffer no inconvenience; nor' does a man whose 
epiglottis has been removed. 


Although the larynx of man may remain open when small quantities of fluid pass along 
the lateral food channel, yet insufficiency of the latter makes it necessary for closure to 
take place when any large amount is swallowed. Even so the food stream does not 
habitually pass over the larynx, but is diverted to one or other side. Observations have 
been recorded by Grahe [8] to show that the lateral food channel of one side only 
is used by most individuals, to the exclusion of the opposite side. This may have some 
bearing on the causation of malignant disease in the pyriform fossa. 

In many animals, as already noted, closure of the larynx during deglutition is not 
necessary. 

Mechanism of second or pharyngeal stage in man . — Having traced the evolutionary 
changes which have divided swallowing inro three stages, it is now desirable to study- 
further the second stage, in which food passes from the level of the palatine folds to the 
mouth of the oesophagus. 

In man, the descent of the larynx, dependent on flexion of the head and retrogression 
of the jaws, has considerably increased the length of the pharynx [35] and has altered 
the anatomical distribution of the longitudinal and circular muscles; but there seems no 
good reason to think, with Ledoux [25], that the mechanism is materially changed. 

The longitudinal or elevator muscles consist of the stylo-pliarvngeus, palaro-phnryngeus 
and palato-thyroideus, working in association with the levator and tensor palati, the 
salpingo-pharyngeus and the elevators of tire hyoid bone and larynx; of the latter 
group the stylohyoid and thyrohyoid are important members. Clarification of the 
distribution has been made by” Wood Jones [20], The circular group is made up of the 
three constrictors. The latter differ in their arrangement from the corresponding muscles 
of mammals, the fibres of the inferior constrictor having a considerable upward inclination 
from their origin on the larynx to their insertion in the posterior median raphe. But tire 
mode of action of the pharyngeal musculature appears unchanged, as mav easily be 
observed in the pharynx of a partially anesthetized patient whose mouth is widely opened. 

Each movement of swallowing can be seen to consist of primary elevation, in which 
the fibres of the middle and inferior constrictor are brought into a more horizontal position, 
followed by a peristaltic wave of constriction flowing rapidly and smoothly down the 
tube-like pharynx. The larynx, forming part of the anterior wall, rises with the rest 
ol the pharynx and again descends when the bolus is engulfed and carried downwards 
to the mouth of the oesophagus; the whole wall of the pharynx rises and falls in this multi- 
cellular engulfing movement. Ledoux, in contradistinction, considered the middle and 
inferior constrictors to act as elevators of the larynx and described the longitudinal 


muscles as accessory elevators. 

Although this mechanism is not always required in man, yet it is available and is 
essential in such animals as giraffes, whose food passage slopes upwards during feeding. 
Considerable force may be exerted on a bolus of food, as noted m cases of pharyngosrome. 
Bilateral "paralysis of the muscles, as in bulbar palsy, may lead to inability to swallow while 
.rot lateral naralrsis due to such conditions as thrombosis of the posterior inferior cerebellar 
ol 4s considerable disability, with lateral movement of the affected side during 
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Hurst considers it to be situated in the abdominal segment 'of the oesophagus, usually 
extending up to the level of the diaphragmatic hiatus [11, 13]. 

Cannon [5] has shown that in the normal cat regurgitation from the stomach to the 
oesophagus is a common occurrence, the fluid being again returned to the stomach by 
peristalsis; but when the gastric contents become acid during digestion, their effect is to 
keep the cardiac sphincter closed, apparently to prevent regurgitation. Much experimental 
work has been carried out on the nerve supply of the sphincter; Hurst has studied the 
subject in detail [11, 12, 13, 14]. The observations of Knight [24] may also be quoted. 
The sphincter is supplied by both vagus and sympathetic nerves; stimulation of the 
former causes relaxation, while the latter leads to. increased activity. The sympathetic 
fibres surround the coeliac axis and left gastric arteries; excision of this supply causes 
the sphincter to become completely patulous, with consequent regurgitation into the 
oesophagus. In cats, division of the vagal supply to the oesophagus causes dilatation, with 
holding up of food bv contraction at the cardia; division of the sympathetic fibres leads 
to cessation of all symptoms. Hurst believes that the cause of a similar condition in 
man is degeneration of Auerbach’s plexus [14], with consequent blockage of the stimulus 
to relax. There is no dispute with these experimental findings in the cat, but other 
considerations appear to arise in man, both in normal deglutition and in diseased states. 

All opinions consider the sphincter to be very feeble and in no way comparable to 
the sphincters of the bladder, the rectum, or the mouth of the oesophagus. It is easily 
forced by oesophageal contents, and in cases of oesophagectasia offers but little resistance to 
a mercury, bougie, as observed hy Hurst [13, 14], 

I have never seen evidence of its existence on direct cesophagoscopy. As regards 
disordered action of the sphincter, if one exists, some have described over-action, producing 
the disease generally known as cardiospasm; but there is no hypertrophy of the sphincter 
in this type of oesophagectasia [14]. 

Others, and notably Hurst, consider lack of relaxation or achalasia to cause holding up 
of food in the oesophagus, with the proviso that the sphincter is situated just below the 
diaphragmatic hiatus, where the hold-up occurs, and not at the actual junction of 
abdominal oesophagus and stomach. But if the disease were caused by achalasia, hyper- 
trophy of the oesophageal musculature, present in many cases, should easily overcome the 
feeble resistance of the sphincter, and in fact is thought by Hurst to do so in the early 
stages of the disease. Resistance by the sphincter alone does not appear to explain the 
progress of the complaint, in view of the feeble obstruction offered, even in severe cases. 
Further evidence as regards the cardiac sphincter is obtainable in those cases of short 
oesophagus with no organic stricture at the junction of oesophagus and thoracic segment 
of the stomach. When one passes an oesophagoscope in such a case the line of demarca- 
tion between oesophageal and gastric mucosa is obvious and sharply defined; but never 
does one see evidence of a sphincter. Furthermore it is common experience in such 
cases, to find reflux of gastric secretions into the oesophagus, with peptic ulceration; Dick 
and Hurst [6] in fact consider shortening of the oesophagus to be a common factor in 
this type of oesophageal disease. In a paper by Briggs and themselves it is stated that : 
“ The cardiac sphincter appears to be permanently relaxed when the oesophagus is 
abnormally short and a portion of the stomach is above the diaphragm; this is in contrast 
with the normal condition, in which it is closed except when relaxation occurs in the 
last stage of deglutition ” [4], In view of the consensus of opinion that the cardiac 
sphincter is feeble, if in fact it exists, it is desirable to consider whether other means are 
available to prevent regurgitation from the stomach. I have long felt, and am not alone in 
my opinion, that local physical conditions are such as to make a muscular sphincter 
unnecessary. 

Gubarof [9] is quoted as believing in the theory of mechanical as opposed to muscular 
closure, and the Ducuings 17], who refer to the paper of the above author, also consider 
this possibility. Dick and Hurst [6] refer to a cardiac valve, formed by the left lip of 
the abdominal oesophagus as it joins the stomach; they believe it to act in one direction 
only and to assist in preventing regurgitation, while offering no impediment to the 
entrance of food into the stomach. 

A factor which appears to have been somewhat overlooked is the difference in physical 
conditions to which the thoracic and abdominal segments of the oesophagus are subjected. 
In the thorax there is normally reduced pressure, tending to open the oesophagus, while 
in the abdomen the pressure is raised, with mutual apposition of the viscera, thus closing 
the abdominal oesophagus [34], The difference of pressure and degree of obstruction are 
greater during inspiration, due not only to expansion of the ribs and descent of the 
diaphragm, but also to contraction of the crura and narrowing of the hiatus. For this 
reason and not because of varying degrees of contraction of a sphincter, a bolus of food 
may be halted during inspiration, to enter the stomach when expiration commences; 
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permit air sucking or air swallowing, with distension and subsequent dilatation of the 
entire thoracic oesophagus, leading to oesophagectasia, with all the signs and symptoms of 
the disease usually known as cardiospasm [34], This theory of primary dilatation probably 
applies to many cases in which no primary obstruction is present. Animals with no lungs, 
those with infrabuccal bellows and those filling the lungs bv swallowing movements have 
not the same need as man of a sphincter at the mouth of the oesophagus. 

Passage of food into and tfirough the oesophagus . — It has been mentioned above that 
relaxation of the crico-pharyngeal sphincter is followed by increase in the capacity of 
the pharynx. The simultaneous opening of the oesophagus allows the normally reduced 
intrathoracic pressure to exert a suction effect, particularly during the inspirators' phase 
of respiration. It is thus possible for food to drop through the laryngo-pharynx into the 
funnel-like mouth of the oesophagus in advance of the peristaltic svave svhich descends to 
propel any' lagging bolus. This suction action svas described by Maissiat [26] and has 
been brought into prominence by’ the radiological studies of Barclay [1, 2, 3]. 

The rapid rate of progress may continue in the upper part of the oesophagus, after svliich 
partial equalization of pressure, incidental to opening of the sphincter, leads to slowing 
of the bolus. In this connexion it is stated that reflex inhibition of tonus of the upper 
end of the oesophagus accompanies relaxation of the crico-pharyngeal sphincter, thus 
delaying the commencement of the peristaltic svave [38]. 

Through the remainder of the oesophagus, passage of the bolus may be effected by 
gravity, but the normal propelling force is muscular action; b\’ co-ordinated action the 
elevating longitudinal and sphincteric circular components execute movements of engulf- 
ment, shortening being succeeded by a peristaltic svas’e. That peristalsis is a means of pro- 
pulsion of food is shown by the ability to swallow with the head lower titan the body, 
as in human beings lying in an inclined bed, or in animals svith long legs. 

The nerve supply of tlie oesophagus has been the subject of a considerable amount of 
experimental work; the observations of Knight [24] have clarified die position. The vagus 
gives branches to the musculature, both from its main trunk and also through the 
recurrent laryngeal nerve; it produces, by its action, increased tonus in the thoracic 
oesophagus. Stimulation of the supply to the upper third causes temporary tetanic 
contraction; the sympathetic has a contributory effect. In the middle dtird stimulation of 
the vagus increases tonus, augmented by the sympathetic; in the lower third the vagus 
acts in a similar manner but is opposed by the sympathetic. 

Paralysis of both vagus nerves causes dilatation of the oesophagus with decreased motility; 
peristalsis later recovers in the lower third. The dilatation of oesophagectasia or cardio- 
spasm cannot usually be due to decreased vagal action, however, since many cases show 
hypertrophy of the musculature and not wasting. Wide dilatation of the oesophagus, such 
as occurs in cases of cardiospasm and congenital shortening, makes the peristaltic wave 
ineffective; swallowing of air has already been mentioned as a possible cause of the former 
condition. Clinical and radiological observations show' that patients with oesophagectasia 
rely on gravity as a means of carrying food onward. Peristalsis, under such conditions, 
cannot bring the walls of the gullet into approximation and the muscular wave merely 
churns up the contents, with no propulsive effect. In attempts to close the lumen, 
so as to overcome the disturbance of the normal mechanism, the musculature may hyper- 
trophy. This explanation appears, in the case of oesophagectasia with holding up at 
the diaphragm, to be as reasonable as that which considers the muscular overgrowth to be 
a response to obstruction; the slight degree of the latter, to be referred to later, should 
readily be overcome if hypertrophy followed obstruction early in the disease and wide 
dilatation should therefore not occur. As soon as the muscular hypertrophy fails to com- 
pete with the abnormal dilatation of the oesophagus there is only one method for convey- 
ance of food into the stomach, and that is the force of gravity. 

Mechanism at lower end of wsohhagus . — It is not necessary, for physiological reasons, 
that any obstruction should be offered to the entrance of food or fluid into the stomach. 
On the contrary, it is desirable that the contents of the oesophagus should pass onward as 
rapidlv as possible, since stagnation is liable to cause oesophagitis. But it is essential that 
regurgitation should be prevented, not only to prevent the loss of gastric contents, but also 
to avoid peptic digestionof the mucosa in the lower end of the oesophagus. 

Once in the stomach the contents are constantly forced onwards towards the pylorus 
bv muscular contraction and are onlv temporarily arrested by the pvloric sphincter, until 
of suitable consistency to enter the small intestine. In the opposite direction, however, 
there is normally little tendency for food to regurgitate, and but slight force is required to 

prevent its escape. .... 

A cardiac sphincter has been referred to by many authors, but descriptions vary. 
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Hurst considers it to be situated in the abdominal segment of the oesophagus, usually 
extending up to the level of the diaphragmatic hiatus [11, 13]. 

Cannon [5] has shown that in the normal cat regurgitation from the stomach to the 
oesophagus is a common occurrence, the fluid being again returned to the stomach by 
peristalsis; but when the gastric contents become acid during digestion, their effect is to 
keep the cardiac sphincter closed, apparently to prevent regurgitation. Much experimental 
work has been carried out on the nerve supply of the sphincter; Hurst has studied the 
subject in detail [11, 12, 13, 14]. The observations of Knight [24] may also be quoted. 
The sphincter is supplied by both vagus and sympathetic nerves; stimulation of the 
former causes relaxation, while the latter leads to. increased activity. The sympathetic 
fibres surround the cceliac axis and left gastric arteries; excision of this supply causes 
the sphincter to become completely patulous, with consequent regurgitation into the 
oesophagus. In cats, division of the vagal supply to the oesophagus causes dilatation, with 
holding up of food by contraction at the cardia; division of the sympathetic fibres leads 
to cessation of all symptoms. Hurst believes that the cause of a similar condition in 
man is degeneration of Auerbach’s plexus [14], with consequent blockage of the stimulus 
to relax. There is no dispute with these experimental findings in the cat, but other 
considerations appear to arise in man, both in normal deglutition and in diseased states. 

All opinions consider the sphincter to be very feeble and in no way comparable to 
the sphincters of the bladder, the rectum, or the mouth of the oesophagus. It is easily 
forced by oesophageal contents, and in cases of oesophagectasia offers but little resistance to 
a mercury, bougie, as observed by Hurst [13, 14]. 

I have never seen evidence of its existence on direct cesophagoscopy. As regards 
disordered action of the sphincter, if one exists, some have described over-action, producing 
the disease generally known as cardiospasm; but there is no hypertrophy of the sphincter 
in this type of oesophagectasia [14]. 

^Others, and notably Hurst, consider lack of relaxation or achalasia to cause holding up 
O; food in the oesophagus, with the proviso that the sphincter is situated just below the 
diaphragmatic hiatus, where the hold-up occurs, and not at the actual junction of 
abdominal oesophagus and stomach. But if the disease were caused by achalasia, hyper- 
trophy of the oesophageal musculature, present in many cases, should easily overcome the 
feeble resistance of the sphincter, and in fact is thought by Hurst to do so in the early 
stages of the disease. Resistance by the sphincter alone does not appear to explain the 
progress of the complaint, in view of the feeble obstruction offered, even in severe cases. 
Further evidence as regards the cardiac sphincter is obtainable in those cases of short 
oesophagus with no organic stricture at the junction of oesophagus and thoracic segment 
of the stomach. When one passes an oesophagoscope in such a case the line of demarca- 
tion between oesophageal and gastric mucosa is obvious and sharply defined; but never 
does one see evidence of a sphincter. Furthermore it is common experience in such 
cases, to find reflux of gastric secretions into the oesophagus, with peptic ulceration; Dick 
a 4 1 . Hurst [6] in fact consider shortening of the oesophagus to be a common factor in 
* IiD T P e of oesophageal disease. In a paper by Briggs and themselves it is stated that: 

he cardiac sphincter appears to be permanently relaxed when the oesophagus is 
abnormally short and a portion of the stomach is above the diaphragm: this is in contrast 
with the normal condition, in which it is closed except when relaxation occurs in the 
ast stage of deglutition” [4], In view of the consensus of opinion that the cardiac 
sp meter is feeble, if in fact it exists, it is desirable to consider whether other means are 
available to prevent regurgitation from the stomach. I have long felt, and am not alone in 
my opinion, that local physical conditions are such as to make a muscular sphincter 
unnecessary. 

Gubarof [9] is quoted as believing in the theorv of mechanical as opposed to muscular 
c mure, and the Ducuings 17], who refer to the paper of the above author, also consider 
th' S l ?°, sslb ! Ilt y- Dick and Hurst [6] refer to a cardiac valve, formed by the left lip of 
o 1 , d ° rnlna ^ oesophagus as it joins the stomach; thev believe it to act in one direction 
n ) an< f lo assist in preventing regurgitation, while offering no impediment to the 
entrance of food into the stomach. 6 1 

actor which appears to have been somewhat overlooked is the difference in physical 
j° n V t,0 J' s to which the thoracic and abdominal segments of the oesophagus are subjected. 
- \!j )raX tbere i s normally reduced pressure, tending to open the oesophagus, while 
the ^ abdomen the pressure is raised, with mutual apposition of the viscera, thus closing 
abdominal oesophagus [34], The difference of pressure and degree of obstruction arc 
greater during inspiration, due not only to expansion of the ribs and descent of the 
laphragm, but also to contraction of the crura and narrowing of the hiatus. For this 
ason and not because of varying degrees of contraction of a sphincter, a bolus of food 
a y be halted during inspiration, to enter the stomach when expiration commences; 
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pressure in the abdomen is then reduced, while the intrathoracic pressure is correspond- 
ingly increased. 

A further factor of importance in closure of the abdominal oesophagus is the situation 
or the gullet in the liver tunnel of Mosher; it is here subjected to pressure from the 
left, exerted by the fundus of the stomach, especially when the air bubble is large. Dis- 
tension of the stomach may be associated with an abdominal lesion such as gall-stones, 
gastric ulcer, or chronic appendicitis, and may lead to increased obstruction, in some cases 
followed by atsophagectasia. The possible benefit of dividing the sympathetic supply to 
the region of the cardia, recommended by Knight [24], mav be explained by lessened 
inhibition of the gastric musculature, .with diminution of stasis, and not by any effect on 
the cardiac sphincter. Kinking of an overlong oesophagus mav add to the valvular 
obstruction and may necessitate ocsophagolvsis. 

Mosher [29] has shown by detailed observations that the oesophagus folds on itself as 
it passes the left crus of the diaphragm; there is an alteration of direction from the 
vertical to the horizontal. The left lobe of the liver is in front of the horizontal segment 
and thus helps to close it. He has also demonstrated a close relationship of the lung tips 
to the oesophagus [28], The right lung tends to go behind and the left in front; the 
total effect is not only a change of direction, but also a twist of the axis and a tendency 
to kinking and occlusion of the lumen. The effect is most marked when the diaphragm 
is down; during its rise in expiration the oesophagus tends to straighten out and open. 
Mosher believes that a cardiac sphincter exists, but not in every’ subject; he is of opinion 
that tlte physical factors outlined arc the cause of closure of the terminal portion of 
the oesophagus. 

Jackson [16, 17] considered specialized muscle fibres derived from the crura of the 
diaphragm to have a pinchcock effect; the lack of effective prevention of regurgitation 
during expiration by this means alone, if the fibres relax with the rest of the diaphragm, 
makes it necessary, however, to consider other possibilities. Jackson himself considered 
kinking of the abdominal oesophagus to play a part [16]. The evidence available appears 
to support the view that physical factors produce a mechanical compressive effect at the 
level of the diaphragm, sufficient to prevent regurgitation and calling for a mild propul- 
sive effort on the part of the oesophagus. 

If the propulsive force diminishes or if the obstruction increases, there may be holding 
up of food in the oesophagus, with signs and symptoms of the disease generally known 
as cardiospasm. 
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Section of Laryngology 

DISCUSSION ON NEUROLOGICAL DISORDERS OF THE MECHANISM 

OF SWALLOWING 

Sir Arthur Hurst (in absentia) : Hysterical dysphagia. — Theoretically there is no reason 
why hysterical dysphagia should not develop in the form of paralysis or inco-ordination 
of the voluntary muscles concerned in the first two stages of swallowing. Actually it is 
extremely rare. Whereas in the last war I saw over a hundred cases of hysterical aphonia 
and over fifty of hysterical vomiting in soldiers, I saw no case of hysterical dysphagia. 
Many years ago I made this diagnosis in a few middle-aged women, but I am now convinced 
that they were examples of the upper dysphagia and anaemia syndrome of Paterson. 

Dysphagia in organic nervous diseases. — Dysphagia may occur in various organic 
nervous diseases as a result of paralysis of the muscles concerned in the first and 
second stages of swallowing. The oesophagus itself and the cardiac sphincter are never 
involved. In diphtheria the toxin ascends by the lymphatics of the nerves from the site 
of the lesion to the central nervous system, where it puts the cells of the corresponding 
nuclei out of action. The paralysis of the soft palate, which results in regurgitation of food 
through the nose, and the rare pharyngeal paralysis which results in severe dysphagia, 
occur therefore only in the common faucial diphtheria and not when the primary focus 
is in a wound, the conjunctiva or elsewhere. The paralysis is nuclear in origin and 
generally develops in the second week, in contrast with the more widespread paralysis 
caused by diphtheritic polyneuritis which appears between the third and sixth weeks. 

In the motor neurone disease, which includes progressive muscular atrophy and amyo- 
trophic lateral sclerosis, dysphagia may occur if the vagal nucleus is involved in the last 
stages of the common form which begins in the muscles of the hands. It always occurs 
in progressive bulbar palsy. Though myasthenia gravis is a primary muscular disease, 
it gives rise to a similar upper dysphagia, in which the first as well as the second stage of 
swallowing is affected. In the motor neurone disease the slowly progressive paralysis is 
unaffected by any treatment, and there is no variation in the course of each day, so 
that once nasal feeding is begun it has to be continued until death, which is not likely 
to be long delayed. In myasthenia gravis the dysphagia increases in severity as the day 
goes on, and spontaneous improvement may occur from time to time, so that a patient 
who has had to be fed for a time by nasal tube may later he able to swallow quite well for 
weeks, months or years. Improvement in swallowing sometimes seems to be a direct result 
of the complete rest given to the muscles of deglutition by nasal feeding. Slight dysphagia 
can sometimes be controlled like the other symptoms by /z to 1 gr. of ephedrine taken 
an hour before meals. In severe cases an injection of I to 2 mg. of prostigmine may make 
swallowing possible for four or five hours, but it should he used only to tide over a 
period of great difficulty and not for long periods, as it may lead to increased weakness 
after the effect of each dose wears off. 

The tipper dysphagia with aruemia syndrome of Paterson. — The occurrence of upper 
dysphagia in antemic women was first recognized hv a member of this Section, D. R. 
Paterson, in 1906. In 1919 he described it more fully, but his observations attracted little 
attention, so that when in 1922 Vinson of the Mayo Clinic wrote an account of the 
syndrome and referred to unpublished work of his colleague Plummer in 1914, it was 
generally regarded as an original observation. I described a case as one of Plummer- 
Vinson syndrome in 1926, and unfortunately this name has ever since been widely 
used in England and America. When, shortly afterwards, I read Paterson’s description, 
which was much more accurate than Vinson's, as he described the associated atrophic 
condition of the mucous membrane of the tongue, which I had also recognized, but which 
had been missed by Plummer and Vinson, who quite unjustifiably regarded the condition 
as hysterical, I suggested that the designation Plummer- Vinson syndrome should be 
replaced by “ the upper dysphagia with anaemia syndrome of Paterson ”. The adoption of 
this name by members of the Laryngological Section will, I hope, result in justice being 
done at last to Paterson’s admirable work. Paterson’s syndrome is the most frequent 
cause of upper dysphagia. It occurs in about 15% of cases of the simple achlorhydric 
anaunia (also known as hypochromic or microcytic antenna), which is common in women, 
especially between the ages of 30 and 50, and very rare in men. Severe cases, which would 
he likely to come to the laryngologist, are rare in comparison with the cases in which 
shght upper dysphagia is a "minor symptom, so minor that the patients often do not 
mention it unless directly cross-questioned. The syndrome is the direct result of iron 
deficiency, which causes not only the anaemia, but also atrophy of the mucous membrane 
° tongue and pharynx. The atrophic condition of the pharyngeal mucosa 

results in a loss of sensibility, so that the afferent side of the reflex upon which the second 
stage of swallowing depends is impaired. The orderly activity of the muscles involved 
m the complicated act, so well described bv the President, is disorganized so that swallow- 
>ng becomes difficult or impossible. 
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ihe iron deficiency is a result of a diet containing too little meat and green vegetables. 
It is generally associated with achlorhydria, which interferes with the adequate preparation 
of such iron as is present in the food for absorption in the intestines, and occasionally 
with disorders of the small intestine which prevent complete absorption. In many cases 

there is also excessive loss of iron from menorrhagia. 

Administration of 30 gr. of iron and ammonium citrate three times a day is sufficient 
to overcome the antemia and often to restore the. atrophic epithelial tissues to their 
normal condition, even when this occurs in the absence of antemia. If treatment is 
delayed, the atrophic pharyngeal mucosa may contract and aggravate the dysphagia by 
adding a mechanical to the neuromuscular disorder. In long-standing cases too, as 
Paterson was the first to point out in 1919, the atrophied tissues may undergo malignant 
degeneration. This explains why 80% of cases of epithelioma of the post-cricoid part 
of the pharynx occur in women, in contrast with carcinoma of the middle and lower end 
of the oesophagus, of which 80% occur in men. The dysphagia itself can be rapidly 
overcome by the passage of a large mercury bougie on a few occasions before complete 
recovery results from the taking of iron. 

Achalasia of the cardiac sphincter . — The commonest, nervous disorder of swallowing is 
achalasia of the cardiac sphincter. The obstruction to the onward passage of food 
at the lower extremity of the oesophagus, which is felt by the patient and is clearly visible 
"'hen swallowing is watched with the X-rays, is not associated with any physical obstruction. 
At one time it was believed to be the result of cardiospasm, but the complete absence of 
hypertrophy of the sphincter at autopsy or when examined in the course of a laparotomy, 
even when it had been present for twenty years or more, shows that this cannot be die 
cause. The sphincter forms a neck, 1-5 to 4-5 cm. long, with no lumen, which separates 
the dilated part of the oesophagus from tile stomach. Further evidence against cardiospasm 
i; the absence of resistance to the passage of a mercury bougie and of gripping when the 
bougie is withdrawn,, in contrast with the obstruction and gripping observed in anal 
spasm on introducing a finger. In 1915 I suggested that the obstruction might be the 
result of absence of the relaxation of the sphincter, which normally occurs when cadi 
peristaltic wave conveying food through the oesophagus reaches it. I was at that umc 
unaware that a similar suggestion had been independently made in 1SSS by Einhorn and 
in 1896 by Rolleston and, most remarkably, in 1672 by Thomas Willis. 

I asked Sir Cooper Perry to invent a word for “ absence of relaxation he proposed 
achalasia from <t, not. and yoAaim, relaxation, and the designation achalasia of the v , 
cardiac sphincter has now almost universally replaced the incorrect cardiospasm. ff-f 

I believe that achalasia of the cardiac sphincter accounts for every case of meg;. - 
oesophagus. In 1924 I suggested that it might prove to be the result of organic disease 
of Auerbach’s (myenteric) plexus. The following year this hypothesis was proved to be 
correct in one early case by my house-physician, G. W. Rake, who subsequently found 
inflammatory or degenerative changes in the plexus in all of the eleven specimens he was 
able to collect. Similar changes in the plexus have been demonstrated in every one of 41 
other cases in which it has been examined (Cameron, 8; Mosher and McGregor, 1; Beattie, 

1: Rieder, 2; Etzel, 16; Lendrum, 13). Etzel and Lendrum have shown that the vagus 
itself is not affected, the lesion being confined to the ganglion cells which form a rein)' 
station for the vagus on its way to the muscle fibres of the oesophagus. The number of 
ganglia was always much diminished, and frequently none could be found. In some cases 
there was evidence of active inflammation, in others fibrosis, and in others simple atrophy. 

The weight of the column of food in the dilated oesophagus after a meal is sufficient to 
force a small proportion of the fluid present through the sphincter as a narrow stream; but 
as soon as the height of the column falls below a certain point, generally about seven 
inches, or the individual lies down, the pressure becomes insufficient and the flow ceases. 
Consequently, stagnating food mixed with mucus is always present in the (esophagus, and 
a considerable quantity can be expelled from it even after a fast of twenty-four hours, 
either voluntarily by the patient of with a tube. No regurgitation occurs on lying down, 
as the pharyngo-oesophageal sphincter is always closed as in normal people except during 
the act of swallowing. 

Treatment . — The simplest and most effective treatment is by means of a series of mercury 
bougies, the smallest of which is 24- and the largest 34- gauge. They are made of rubber 
tubes dosed at the top with a rounded lower end and are half-filled with mercury. Three 
or four of increasing diameter can generally be passed at the first sitting. On a subsequent 
occasion a bougie should be passed with the guidance of the X-rays, and a mark should be 
made to show the position of the teeth when its lower end is in the right position— about 
two inches below the cardiac orifice. The largest bougie which the patient can himself 
nass should be chosen; this is generally No. 34. It drops easily through the sphincter and 
reauires no pushing. It is kept in position for a quarter of an hour on each occasion The 
patient feels relieved and realizes that the passage is clear as soon as it is withdrawn. 



11 


Section of Laryngology 


95 


The bougie should be passed immediately before meals; the food, which should be well 
masticated, is then felt by the patient and seen with the X-rays to enter the stomach 
without difficulty. Some water should be drunk a quarter of an hour after each meal in 
order to cleanse the redundant mucosa. I once saw a patient a few hours after his food 
had stuck for the first time. After confirming the diagnosis with the X-rays I passed a 
mercury bougie, which resulted in an immediate and permanent cure. Generally, however, 
the tube has to be passed before the three chief meals at first, then once 'a day, and 
gradually less often, till finally it is used only at rare intervals when the patient feels that 
some slight obstruction is returning. In chronic cases, which are always associated with 
secondary oesophagitis, the diet for the first two or three weeks of treatment should consist 
of nothing hut a pint of milk with the addition perhaps of a beaten egg, or glucose 
and fruit juice, three times a day immediately after the passage of the bougie. Half a pint 
of water should be taken ten minutes later. In the rare cases in which a mercury bougie 
cannot gain access to the sphincter owing to kinking caused by excessive elongation in 
addition to extreme dilatation of the (esophagus, the cardiac sphincter should he stretched 
b\ the fingers inserted through an opening made in the stomach after laparotomy. 

Sir James Walton said the President’s description of how in man there had developed 
the separation of the respiratory and swallowing functions had interested him for it was a 
general experience that when a person was suffering from a bad cold and the upper nasal 
tract was obliterated he was out of breath when eating. This was not the case under. normal 
conditions, and he wondered whether the separation was complete. The fact that a man 
could hang upside down without vomiting made him also doubt the complete absence 
of a cardiac sphincter. 

In man two factors were present in swallowing, namely, peristalsis and gravity. Peris- 
talsis could act alone in man, as it could in the giraffe. When young they had probably 
all lain on a river bank and drunk with their heads down to the stream, so that gravity 
did not act at all. In cardiospasm peristaltic waves were, in the later stages, incapable 
of overcoming the obstruction at the cardia and gravity became an important factor. 

All persons had the power, of relaxing their oesophagus, some more than others. He 
had watched with astonishment how some men would take up a jug of beer and let it 
slide down their (esophagus. Pie did not agree, however, concerning the absence of 
regurgitation. He had always taught that one of the most definite symptoms of the 
presence of cardiospasm was that the patient would tend to get regurgitation when asleep. 

He had always been interested in the question of the sphincteric action at the lower 
end of the oesophagus. It was assumed that there could he no spasm of the sphincter 
because there was no hypertrophy, but there was no evidence that spasm of an involuntary 
muscle in any part of the body ever produced hypertrophy. Congenital pyloric stenosis 
was not due to a spasm; it was due to a congenital abnormality in which there was hyper- 
trophy of the muscle even before birth. The mere absence of hypertrophy was not an 
indication that there was no spasm. His own clinical experience was entirely in disagree- 
ment with that of Sir Arthur Plum. In all the cases of cardiospasm — nearly 50 — on which 
he had operated he had been able to demonstrate by passing a bougie the evidence of 
spasm at the lower end. Sir Arthur Hurst laid it down that failure of relaxation of the 
sphincter was due to atrophy of Auerbach’s plexus, but he was more and more con- 
1 vinced that cardiospasm was a congenital fault. It was true that most of the cases 
were seen between the ages of 50 and 60, but they might have had it in a latent form 
throughout life. The youngest case he had come across — a typical cardiospasm as shown 
by the X-ray appearances — was in a child under 2 years of age. Therefore he must 
assume that it was a congenital fault, and that the degeneration of Auerbach's plexus was 
a secondary factor. 

As for treatment, here it was only fair to say that a surgeon’s view and a physician’s 
view must he different. Of necessity he, a surgeon, saw the physician’s failures, and 
the physician saw his, and therefore the disease was seen from rather a different angle. 
But he had never been convinced of the value of the passage of the mercury bougie. He 
had known cases in which the mercury tube had been passed, but the patient had had 
little or no relief, and he had seen many cases which had been treated by physicians 
who were advocates of the passage of the bougie, and its use had not led to a satisfactory 
result. In his own cases he had opened the stomach and dilated the cardiac sphincter. 
Care had to be taken lest by slight over-stretching the oesophagus might be torn, and that 
was almost always a disaster. Therefore the dilatation should not be done by an instrument 
hut digitally. He practised the insertion of first one finger, then a second, and a third and 
a fourth. He aimed at getting the four fingers in. but it should he done with the fingers 
only. He had had no experience of the operation which Mr. Grey Turner supported, 
namely, anastomosis between the dilated and S-shaped oesophagus and the fundus of the 
stomach, but he believed that die majority of these patients required operative treatment. 
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E. D. D. Davis said that during twenty-five years he had oesophagoscopcd more than 50 
cases of so-called cardiospasm, but he had records of 36 onlv, and out of these he was able 
to show to the meeting a few X-ray photographs. They illustrated the intricate mechanism 
of the cardiac end ot the (esophagus. There was a definite constriction as the opaque 
medium went through the diaphragm at the hiatus and the gullet bent forwards to the 
left. Often the cesophagus at the hiatus was mistaken for the cardiac sphincter. There wa« 
a good specimen at the Royal College of Surgeons showing the projection of the lower 
end of the oesophagus into the stomach. That was not shown in the ordinary post-mortem 
examination because the cesophagus and stomach were pulled out. He believed that 
dilatation in the cesophagus and the so-called cardiospasm and achalasia were a congenital 
neuromuscular disorder of the oesophagus. He had dilated with a bougie and had found 
a great variation in the ability to swallow. For months the patients would be perfectly 
well, and then they would have difficulty in swallowing and ask to be dilated. One man, 
aged 74, had had difficulty in swallowing all his life. The youngest case he had was 3 
child of 10 years, but the condition had been seen in children under 4. He believed 
that Parkes Weber had collected eleven cases under the age of 7. In some cases the 
mercury tube was of no value, and he agreed with Sir Janies Walton that the proper 
procedure then was to open the stomach and dilate the cardiac sphincter, the earlier 
the better. 


P. R. Allison said that one of the great difficulties in investigating the question of 
pressures in the oesophagus was that as soon as the cesophagoscope was passed the 
pharyngeal sphincter was opened and all the observations were null and void. But if 
after operation on the oesophagus for a carcinoma the upper end of it were brought out 
of the chest wall, an admirable opportunity was afforded for measuring the sort of pressures 
which were obtained on swallowing. To illustrate the force of swallowing he men- 
tioned the case of one patient from whom he had removed the cesophagus, afterwards 
placing him flat on the table, putting in a tube and connecting it with a vertical glass 
tube. At the first swallow of water the patient pushed the water in the glass tube up to 
12 in., and maintained it there; at the second swallow he pushed it up to 24 in., and still 
there was no regurgitation. At the third swallow it went up another 6 in. and then 
regurgitation occurred. Therefore by the force of swallowing alone a column of water 
2'/z ft. could be maintained. It was quite easy to see why n man could swallow whik 
standing on his head, without peristalsis and without gravity. Wien a plastic operation 
was done the terrific pressure involved during the act of deglutition was demonstrable. 

A. S. Johnstone showed some radiograms illustrating the mechanism of swallowing to 
explain an unusual cause of dysphagia. The barium meal in its passage was observed and 
the overturning of the epiglottis dearly illustrated. His explanation was that the hyoid 
bone was raised Upwards and forwards and die diyroid cartilage came well up into it- 
This caused the pad of fat at the base of the epiglottis to bulge backwards to meet die 
closing arytenoids. A fulcrum was made at this point and the base of the tongue rolled 
rhe base of the epiglottis over. The rest of the movement was carried on by the small 
intrinsic muscles. If several swallows were made without respiratory interruption the 
epiglottis remained overturned. When the act was completed the hvoid bone and thyroid 
cartilage dropped back and the base of die epiglottis returned to its normal position, 
the tip sliding' up die posterior pharyngeal wall to flick back into the upright position. 
The restoration was completed bv the recoil of the elastic tissue. In a number of cases 
the return of the epiglottis was so slow that it caused the sensation of something sticking 
in the throat. This occurred generally in elderly patients and was probably due to 
senescence in the elastic cartilage. These were the individuals who might develop cancer- 
phobia, complaining of somediing sticking in their throat and constantly seeking advice, 
onlv to be told that there was nothing abnormal. 

Walter Howarth said he was quite sure there was no real cardiac sphincter. He had 
made many dissections of the lower end of the oesophagus with the late Professor Shattock, 
and it was quite impossible to prove the existence of any anatomical sphincter. 

J. C. Hogg said the point with regard to the treatment of cardiospasm or achalasia 
was that all the various procedures would do good in the appropriate case. Some 
cases would respond easily, others would require more radical treatment. No mention had 
been made so far of dilatation with the hydrostatic bag as a favourable method in this 
condition. Sir James Walton took the view that it was dangerous to use a form of 
instrumental dilatation. With the greatest respect he joined issue with him on that 
point To his own wav of thinking there was as much precision in dilatation with a 
rubber hag filled with water or air as with the finger. He could not admit that the risk 
of rupture of the cesophagus was any greater— indeed he would consider it was less— with 
rhe basr than with the fingers. There might be severe cases which did not respond to 
that treatment, but he was satisfied that the average severe case would do so. 
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Variations in the Mortality and Incidence of the Common 
Infectious Diseases of Childhood over a Century 

By A. H. Gale, D.M. 

I begin- mv story with a study of mortality, because we have mortality statistics of 
England and Wales for a much longer period than we have statistics of incidence. 
Mortality statistics are available for all four diseases— diphtheria, scarlet fever, measles 
and whooping-cough— for nearly a century, whereas general incidence figures for diphtheria 
and scarlet fever date from 1911 and those of measles and whooping-cough only from 
November 1939. In presenting the figures I have constructed graphs from the figures 
in the Annual Reviews and Quarterlv and Weekly Returns of the Registrar-General. 1 
have followed the same general plan throughout, first showing a long-term view of 
mortality or incidence followed by short-term views of particularly interesting periods. 

"My first graph comes from Professor Greenwood (1935) though I actually constructed 
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my version from Table 9 of the Registrar-General’s Review (Tables) for 1938 with additions 
for the years 1939-40. It shows death-rates of the four diseases, per million children living 
under IS years of age, in five-year periods, from the quinquennium 1856-60 to that of 
1936-40. Perhaps the most striking feature is the well-known enormous reduction in 
scarlet fever mortality. This disease caused some 2,500 deaths per million children under 
15 at the beginning of the period and only about 20 per million at the end of it. Miss 
Woods (1933) in her study of the epidemiology of scarlet fever thought that there were 
indications about 1933 that scarlet fever might be changing tvpe again, but so far this 
does not seem to have happened and the slight rise in mortality of 1933-34 has been 
followed by a fall to new low records. Though the behaviour of scarlet fever is the most 
dramatic feature, the other three diseases have shown very substantial reductions, particu- 
larly in the measles mortality which had ups and downs till about 1915 and has since been 
going down rapidly. 



Graph 2 shows death-rates from 1900 to 1941. The rates have been corrected in 
accordance with the revised classification of deaths adopted in 1940, though this does not 
make a very great difference when we are studying trends. The rates for 1940 and 1941 
have been calculated on mid-1939 population estimates. This graph shows the violent 
short-term fluctuations of measles and whooping-cough and the longer-term fluctuations 
of diphtheria and scarlet fever. It is a little' difficult to disentangle trends when annual 
fluctuations are so great, but the years of the last war are something of a landmark in 
the history of the mortality of these diseases. Measles is the best example, for after die 
<rreat conflagration of 1915, with its death-rate of 1,370 per million living under 15 years 
old, it exceeded the 600 mark in only three years — 1917, 1918, 1920. Whooping-cough had 
a death-rate of 854 per million under 15 in 1918, which was of course a remarkable year 
for other reasons, and only once since then — in 1929 — has it exceeded 600. Diphtheria 
shows a rapid fall beginning in 1921 but rises again, though not to the 500-600 level 
common in the early years of the century. Scarlet fever mortality fell particularly rapidly 
from 1915-18. These reductions may possibly be connected with the fall in the 
birth rate This had been falling slowly since the peak of the decennium IS" I -SO when 
me an annual rate per 1,000 of population was 35-4, but the fall was greatly accelerated 
in the war years and after: See Table I given in the recent white paper on the Current 
Trend of Population in Great Britain. I use this rather than a table of birth-rates because 
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TABLE I.— AVERAGE ANNUAL INCREASE IN POPULATION— GREAT BRITAIN. 


Period Numbers in thousands Per cent. 

1871-81 364 1 -30 

18S1-91 332 - 1 OG 

1891-01 397 1 -13 

1901-11 383 0-9S 

1911-21 194 0*40 

1921-31 203 0-46 

1931-3S 201 0-44 

the birth-rate was very unstable for some years after the war. This table gives figures 
for Great Britain and not for England and Wales, but this fact does not make it any less 
interesting. For the period 1911-1921 the average annual percentage increase of the 
population was less than half of what it had been in the period 1901-11. A 
relatively sudden fall of fatality during or soon after the last war appears in some of the 
later graphs. 


TABLE II.— DEATHS IN EACH 

QUARTER 

1938-1942 IN 

ENGLAND AND 

WALES. 




193S 

1939 

1940 

1941 

1942 

Diphtheria : 

1st quarter 


970 

703 

534 

849 

635 


2nd „ 


652 

434 

411 

627 



3rd „ 


564 

426 

579 

507 



4th „ 


C74 

564 

006 

65S 


Scarlet fever : 

1st quarter 


121 

49 

51 

49 

16 


2nd „ 


79 

51 

32 

23 



3rd „ 


55 

40 

33 

31 



4th „ 


57 

41 

38 

25 


Measles : 

1st quarter 


822 

87 

152 

643 

52 


2nd ,, 


562 

99 

140 

399 



3rd „ 


SS 

62 

171 

73 



4th „ 


52 

54 

394 

25 


Whooping-cough 

1st quarter 


407 

426 

175 

794 

252 


2nd „ 


30S 

418 

107 

761* 



3rd „ 


152 

247 

121 

569 



4th 


184 

13S 

275 

259 



Table II shows the actual number of deaths in each quarter from 1938 to the first 
quarter of 1942 and covering the period of the great dispersal. On the whole deaths were 
low in the last quarter of 1 939 and the first of 1940, as compared with the corresponding 
quarters of other years. It is strange that scarlet fever deaths have continued to fall though 
the other diseases have to some extent resumed their normal habit. 

Graph 3 gives a comparison of death-rates from diphtheria in England and Wales and 
in the United States (registration states of 1900). The curves are on a logarithmic scale 
and that for the United States has been adapted from Geddes Smith (1941). The U.S. 
figures are rates per hundred thousand total population and those for England and Wales 
are rates per million children under 15. It is therefore possible to compare only the 
general trend. The scale too is a little different though the time scale is the same. 
The curve for diphtheria falls like a stone in recent years in the United States figures and 
remains fairly constant in ours. Similar curves for the other three diseases, which are 


TABLE III.— RECENT CRUDE DEATH-RATES' IN ENGLAND AND WALES AND IN U.S.A. (32 
STATES)— PER 100,000 TOTAL POPULATION. 



1937 

193S 

1939 

1940 

1941 

Diphtheria : E. and W. 

7*2 

7*1 

5 *1 

6*0 

- 6*4 

U.S.A. 

IS 

1*7 

1*3 

0*9 

0*7 

Scarlet fever : E. and W. 

0*9 

0*9 

0*4 

0*4 

0*3 

U.S.A. 

1*4 

0-9 

0-7 

0*5 

0-4 

Measles : E. and W. 

2*0 

4-0 

0*7 

2*1 

2*8 

U.S.A. 

0*9 

2-3 

0*7 

0*3 

1*6 

Whooping-cough : E. and W. 

4*3 

2 *7 

3*0 

1*6 

5*7 

U.S. A. 

3*4 

3*2 

2*1 

1*9 

2*5 


omitted to economize space, show a similar trend in both countries though the post-war 
fall begins a little later in the United States. To bring the story up to date Table III 
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gives recent crude death-rates in England anti Wales and in an aggregate of 32 State? 
of the United States. (Ministry of Health Report and U.S. Public Health Report.) 

There are obviously two things which may account for a trne fail in the death-rate 



GRAPH 3. — Trend of diphtheria death rates 
in England and Wales and in U.S.A. 
(U.S. curve from <c Plague on Us.”). 


of a disease. Either it may become less fatal, or less common, or both. Graph -1 
the deaths per 1,000 notifications from diphtheria and scarlet fever from j911 «> 
Diphtheria shows a substantial fall beginning in 1919 but ending in 1927, and scar 
fever a fall which began in 1919 and which has continued with only two small sctwcis.. 
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Both these and the following .graph of incidence depend on the notifications of many 
different doctors and extend over a period of thirty years in which the generally accepted 
criteria of diagnosis may possibly have changed to some extent, but I do not think that 
these difficulties upset the general conclusion that the fatality of both diseases, particularly 
that of scarlet fever, has decreased considerably. It is of course possible to give a long- 
term view of case fatality onlv for diphtheria and scarlet fever and the same applies to 
incidence with which the next graph (5) is principally concerned. This shows the 
notification rates for diphtheria and scarlet fever per 1,000 of the total population from 
1911 to 1941. I have also included crude death-rates per 100,000 of total population in 
order to relate mortality and incidence to some extent. There does not seem to have 
been any definite reduction in incidence over the thirty years, which have seen an appreci- 
able reduction in mortality from diphtheria and a substantial reduction in that of scarlet 
fever. 

Graph 6 is a larger scale view of quarterly notifications from 1930 to 1942, first quarter. 
It shows their usual seasonal incidence and their unusual behaviour in the last quarter 
of 1939 and the first quarter of 1940. The usual last quarter rise in notifications of scarlet 
fever was entirely absent in 1939 and that of diphtheria was very slight. Graphs of weekly 
notifications for the period before, during and after dispersal show the low incidence 
during dispersal and the falls of notifications associated with school holidays. 

That great epidemiologist Shirley Murphy (1907) in a characteristically modest paper 
compared the number of cases of scarlet fever and diphtheria which actually 
occurred in the month of August during the ten years, 1895-1904, with the number which 



would have occurred had the schools not been closed. The estimate was based on an 
average of notifications for June and July, and September and October. He found a deficit 
of 27-6% for scarlet fever and 23-3% for diphtheria. Shirley Murphy of course considered 
the obvious criticisms — that the population exposed to risk might be smaller in August, 
that notifications were more incomplete. &c. — but concluded that the main factor was 
reduced opportunity of transmitting infective material. 

Dispersal really began with the summer holiday at the beginning of August 1939. but 
the evacuation movements did not, of course, take place until a month later. The effect 
on diphtheria and scarlet fever has been described in detail by Stocks (1941) in a paper 
in which he analyses the behaviour of the two diseases in evacuation, neutral and reception 
areas. He has shown that the rise of incidence which was expected to occur in the 
reception areas as a result of the influx of town children did occur to some extent, but was 
entirely obscured in the national statistics bv the considerable reduction in incidence in 
the evacuation areas. 

It is very difficult to make up one's mind exactly how far the reductions in incidence of 
infectious disease were due to removal of children from the thickly populated evacuation 
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towns with consequent “ thinning ” of the child population and how far they were due 
to school closure. If one tries to reduce the movements of child population and the 
re-opening of schools to terms of numbers one becomes lost in a maze of figures. Those 
evacuation areas from which few children went out appeared to share in the reduction 
experienced by the more heavily evacuated areas. 1 believe that school closure was a 
considerably more important factor than “ thinning ”. 

Public air-raid shelters. — Anyone who visited a large public shelter on a "full” night 
almost inevitably came away with the impression that a very large proportion of the 
population of London was inside. Actually the proportion of the population of the 
metropolitan boroughs sleeping in public shelters never exceeded 9% even at the height 
of the attack (Cmd. 6340). So far as the children’s diseases are concerned I am very 
doubtful whether the public air-raid shelters had anv epidemiological effect at all. If 
children had been concentrated in large numbers in a few shelters instead of being 
scattered throughout many the result might have been different. 

The points of particular interest can be divided into theoretical and practical. 

The first theoretical one is the possible association of the sudden acceleration of the fall 
in mortality of children’s diseases which occurred during or just after the last war with 
the sudden acceleration in the fall of the birth-rate which occurred at about the same time. 
In the case of the human herd this is divisible into two components. There is first the 
factor of the reduction in the number of stisccptiblcs added to the herd every year, and 
secondly the environmental factor. A fall in the birth-rate means a smaller family with, 
as a result, improved social conditions for the children — more food, less overcrowding, 
more parental care. The fall of mortality is perhaps rather indefinite in some diseases, bai 
it docs seem to me that there was a relatively sudden step down superimposed on the slot' 
fall which was taking place all the while. There is also the possibility of the fall being 
apparent rather than real and being due to the altered age constitution of the child popu- 
lation — particularly in the case of diseases like whooping-cough and measles which hill 
young children rather than older ones. A calculation of the measles death-rate for 
children aged 0-5 over this crucial period might throw light on this aspect. This bring' 
me on to my second point concerned with the incidence of diphtheria and scarlet fever. < 
can see no appreciable reduction of notification rates in the general population in the 
period 1911-1939 and yet the proportion of children, who produce most of the cases, has 
fallen considerably. In 1911 there were about 306,000 children under 15 per million of 
the population of England and Wales and in 1939 about 21 1.000. 

Of practical points, the first concerns diphtheria and the second school closure. 
Diphtheria killed no fewer than 2,480 people in England and Wales in 1940. Much has 
been done in the United States and Canada but I will content myself with a less remote 
example. In Scotland up to June 30, 1942, approximately 73% of the school and $8% of 
the pre-school population had been immunized. 

TABLE IV.— DIPHTHERIA DEATHS IN SCOTLAND (16 PRINCIPAL TOWNS). 

1940 1041 1042 

First quarter ... 10S 12S 74 

Second „ ... ... S9 67 37 

Third „ 115 4$ 2 S 

Fourth „ 152 91 

(From B.M.J.y Epidemiology section.) 

Table IV shows the deaths from diphtheria in each quarter front 1940 to the third 
quarter of 1942 and does I think suggest that the immunization campaign may already be 
meeting with success. 

On the question of school closure it seems clear that closing all the schools does reduce 
the incidence of infectious disease. But school closure in face of an epidemic usuallv 
means closure of one or two schools in which the disease has appeared. I doubt if dispersal 
„ivcs us any information one way or the other on the soundness of such a procedure. 
Closure of all the schools over a large area would be, to put it mildly, a highly inconvenient 
procedure and the graphs of weekly notifications suggest that, unless the period was long 
enough to extend into the non-epidemic season, the epidemic would start soon after the 
rc-opening. I do not think therefore that the experience of the dispersal upsets the policy 
which wc have been advocating for years of keeping a school open in face of an epidemic. 
We should however, consider the matter of infection-spread seriously when the question 
of nost war design of schools arises. I have wanted to investigate the incidence of infectious 
disease in open-air schools, but have heen deterred by the obvious difficulties of devising 
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a control. In Professor Toplcy’s (1942) Croonian lectures, some of his remarks about the 
experience of dispersal are very relevant to this question of the school as a source of 
infection. 

My story began in the years of abounding fertility — the climax of the industrial revolu- 
tion— -when the birth-rate was about 35 per 1,000;’ it extends through one great war to 
the middle of a second — years of uncertainty and until recently of a falling birth-rate. 
These common infectious diseases which used to kill so many have lost much of their 
deadliness and seem still to be retreating, but one can never tell with epidemic 
diseases. We know how important are social conditions in determining mortality from 
these diseases and I suggest that it is a small but important by-way of social history which 
I have tried to outline. 

Finally I should like to acknowledge the help which I have received from Dr. Glover, 
Dr. Percy Stocks and Professor Greenwood. Professor Greenwood has kindly given advice 
on the preparation of the paper for publication. 
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Professor M. GreeNWOOU said that the inferences the author drew from the evidence 
in his excellent paper seemed to be correct, and Dr. Gale had rightly said that the perio- 
dicity of measles was a complex problem. Two elements must be distinguished. The first 
had long been recognized vaguely and was expressed with quantitative precision by the 
late Sir William Hamer and, still more precisely, by the late H. E. Soper. If in an 
epidemic the susceptible population was largely depleted and was then continuously 
built up by accessions, per vias naturales , of newcomers, a periodicity was inevitable 
and these writers have defined the rhythm precisely. But, as Soper pointed out, this 
mechanism while accounting for a good deal did not account for everything. The late 
Dr. John Brownlee’s method of approach was wholly different and although his biological 
interpretation of the facts was hard to follow it was equally hard to resist his evidence 
that something more subtle than an ebb and flow of susceptibles was involved. 

The effect of school closure on morbidity or mortalitv would depend — if analogy 
with experimental epidemiology held — largely on the point in time when closure was 
effected. If before an epidemic movement began, or very early in the cycle, there was 
closure, the result would be good; but it would not be good later, when the wave had 
gathered head. 

Dr. J. Alison Glover said that of all the phenomena described by Dr. Gale, the 
decline in the severity of scarlet fever was the most interesting. The case fatality of 
this disease in England was now probably less than one-fiftieth of what it was in 1876. 
This extraordinary change had occurred in the speaker's lifetime. Galabin (Galabin, 
A. L., 1902, Lancet, i, 1671) and others long ago showed that the trend and oscillations 
of mortalitv from rheumatic fever closely corresponded with those of scarlet fever, and 
rheumatic fever mortality had also sunk to new low records. There was general agree- 
ment that cases of rheumatic fever and chorea in children were now much less common 
than even before the present war. The decline of another disease, also a “ poverty ” 
disease and also associated with haemolytic streptococcal infection, i.e. chronic otitis 
media, was also continuous. Its incidence in London school children was now about 
one-twelfth of what it was thirty years ago. This was a cognate phenomenon. While 
Dr. Gale had shown that these falls in the mortality from the common infectious dis- 
eases of childhood began long years ago, he had also shown their continuance and 
indeed acceleration since the war began, despite the vicissitudes of the times, the three 
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severe winters, much shifting of population and shelter life. This comparative inunu- 
mtv seemed to give strong support to the view that, so far, the health of our school 
children had not deteriorated. We owed much to our public health services, to increased 
prosperity among those classes in whom mortality from these diseases usually occurred 
and much to an enlightened food police backed bv the efforts of our sailors, farmers and 
Allies to feed us. 


Dr. M. MmiAN noticed from Dr. Gale's tables that there had been a decline in ths 
incidence of measles in the U.S.A. corresponding in time to the period (1939-40) when 
the expected epidemic of measles failed to materialize in this country. Presumably 
the reasons given for the decline here — evacuation and dispersal — were not operative 
there. Some better explanation than that usually given was necessary to account for 
the periodicity of measles and he suggested that the age of the disease and the level of 
natural immunity of the herd might be factors. He contrasted the behaviour of endemic 
diseases which were constantly present in the population with measles which dis- 
appeared for intervals, and asked where the reservoir of the virus might be. 


THE President claimed for the clinicians some part in the reduction of case-fatality 
rates and, therefore, of death-rates from the common fevers. The use of diphtheria 
antitoxin in this country from 1S95 onwards had been a main, but not the only, factor 
in the reduction of fatality from that disease. During recent years the injection ct 
improved antitoxin in more adequate doses had secured better results. Dr. name; 
had alluded to the great decline in the incidence of laryngeal diphtheria during the 
last few years and to the curious and unexplained association of the viilis strain of the 
C. diphtheria with this most fatal form of the disease among young children. Decline 
in the fatality of scarlet fever had commenced before hospitalization and at the tune 
of the introduction of scarlet fever antitoxin, about 1925, had fallen so low as to make 
any claim to a further reduction of fatality from its use of very dubious value. Scarlet 
fever antitoxin had reduced the incidence of those complications not due to sepsis 
and had facilitated a shortened stay of patients in hospital. 

Measles and whooping-cough proved so fatal among young children because of die 
complication of bronchopneumonia. There was no doubt at all that fatalities lroni 
this complication bad been very greatly reduced by the use of the sulphonnmides an 
oxygen tents. 

Dr. Robert Swy'ER said that of 1,200 cases of measles treated at North Eastern 
Hospital during the 1940-41 epidemic, 40% had been sleeping in public shelters. » 
a small controlled series of cases of bronchopneumonia complicating measles treats 
with sulphapyridine he found that : (i) the duration of pyrexia was reduced by -u,o 
in the drug-treated cases; (it) the tachypncea was greater and persisted longer ® 
control cases; and (iii) the case mortality rate was roughly halved in the sulphapynaine- 
treated cases. 

The mortality from bronchopneumonia in these 1,200 cases was O' 75%. 
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DISCUSSION ON NEW DEVELOPMENTS IN THE INVESTIGATION 
AND TREATMENT OF STERILITY 

Mr. V. B. Green- Army tage: To-day sterility is the commonest single cause of attendance 
at gynaecological out-patients. Though 12-14°^ of modern women are said to be con- 
genitally sterile, it is to the development of the uterus and endocrines, and/or the condition 
of the cervix that we must look if we are to help most of the cases of primary infertility 
that confront us. 

In order to clarify this matter two groups each of twenty healthy young married women 
" ere chosen for investigation and watched over a period of two years. 

Group I. 

All were examined within two weeks of marriage and persuaded to live an absolutely 
normal sex life. 

In 5 the uterus (and presumably the ovaries) at first examination was normal 
in size and shape. They rapidly conceived. 

In 15 the uterus (and ovaries) were palpably small and immature. 

In 9 of these the uterus grew to normal size in four and a half to six months. 
Conception occurred after an average of seven and a half months of 
married life. 

In I uterine development was partial or delayed for just over twelve months. 

In 3 it was delayed beyond the period selected for observation, but in 2 of 
these the husband was at fault. 

In 2 maturation never in the least occurred : the so-called Peter Pan uterus. 
Group II. 

Consisted of 20 young women who from the very beginning of married life made use 
of chemical douches or cans with medicated pessaries or they stated that their husbands 
used condoms or adopted coitus interruptus. 

These were first examined after a period of one to two years. 

In 4 (possibly 5) full maturation of the uterus had occurred. 

In 10 the uterus was palpably small and hypoplasic. Prolonged continuance 
of such contraceptive practices may determine future sterility. 

In 5 there was a small annular erosion around the external os. At the 
ovulation period, in these, the cervical mucus plug was viscid, opaque and 
infected — a mechanical barrier. 

What are the causes of the rapid maturation of the uterus in Group I? What is the 
reason of the deficient or retarded growth in Group II? As hitherto it has been supposed 
that folliculin and prolan A were responsible for uterine and ovarian maturity, it was 
decided to carry out certain animal experiments in the Pearson Foundation Research 
Laboratory under the direction of' Professor Silberstein at the West London Hospital. 
Preliminary experiments indicate that full development of the female genitalia is due to the 
.absorption of hormones by the vagina from the human semen, and that this hormone 
is probably testosterone or a hormone allied to it as was premised by R. L. Noble in 1939. 
To prove this a number of immature female rats of the same litters were spaved, and then 
using one as a control every alternate rat was injected intramuscularly over a period of 
three weeks with 0-5 c.c. of human semen — 7 or 8 injections in all being given. 

Fig. I shouts marked hypertrophy of the uterus in the injected rat. Fig. 2 shows high 
and low magnification photomicrographs of the control uterus as compared with that of 
an immature injected rat. Note the cellular and glandular hyperplasia together with 
marked muscle growth. Fig. 3 ; s t h e uterus of a small non-spayed’ immature rabbit- 1 cr 
human semen diluted in 3 c.c. saline was given intravenously three davs running and it 
j an.— Obstf.t. 1 b ’ 
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unskilled twenty-four hours after the last injection. Note gross hypertrophy and “blut 
punktc in left ovary. Fig. 4 is a section of ovary from the same rabbit. 

Until experiments arc made upon hypopliysectomized animals one cannot definitely 
state that the hormone of human semen after absorption acts through the anterior 
pituitary, but it would seem, so far, most probable that in normal circumstances the 
testosterone is converted in the body into some other compound which has oestrogenic 
and even follicle stimulating properties. 

Whatever the ultimate biochemical compound these experiments do show that the semen 
of homo sapiens possesses a hormone of tremendous importance to the virginal genital 
tract, and from an applied gynaecological aspect, particularly to that tract in the early 
months, or even years, of matrimony. T)tc deduction being that any thing or any method 
which prevents, retards or alters the normal degree of physiological absorption of human 
semen from the vagina carries with it during the early months and years of marriage 
the risk of future sterility from failure of uterine development and endocnnal asynchroniui- 
tion. 1 need not here stress the serious implication of this work in relation to the birth- 
rate. 

It is just possible while seeing on the screen the results of our experiments that the idea 
may have crossed the minds of some of my audience that small doses of testosterone might 
be useful in the case of the sterile woman. I have no experience of its value in this 
direction, but if experiments now in process show that luteinization is not inhibited then 
a new field for clinical observation and report would seem to be open. 

Until recently most cases of hypoplasia have been treated with thyroid and stilbastrol, 
and, more recently, pregnant mares’ scrum (gestyl), to activate the hypophysis or ovary-- 
usually without any resultant development. In some of these cases the condition would 
seem irretrievable, for the tubes are long and tortuous and menstrual function is absent 
or aglev, yet I have known pregnancy’ to occur in several such patients subsequent to 
“small dose ” X-ray therapy' and obedience to rules which will be indicated later. 

Slides were shown of a case where amenorrhocn had existed for sixteen mon, fj 5, 
demonstrating a small uterus and enormous length of the tenuous tubes. (Not illustrated) 
Exhaustive endocrine treatment, short-wave therapy. &c., had utterly failed, yet after 9 appli- 
cations of X-rays at one-week intervals, a period returned and she conceived during the ties' 
ovulation period and went to term. Slides were also shown of a similar case in a bonus 
weighing 16 st. Her periods were most irregular and for over ten years had lasted let 5 
than a day. After 12 applications of X-rays she had four menstrual periods lasting five to 
seven days and then conceived. She is now four months’ pregnant. 

Mr. Carter Braine has treated twelve such sterility patients for me. Four have become 
pregnant — three have been confined of perfectly normal children and one expects in nic 
months’ time. It is, I believe, the opinion of radiologists that X-rays in these patients 
neutralize some inhibitory factor rather dian stimulate the ovaries and pituitary. 

There is an erroneous idea that tubal occlusion is a common cause of sterility. From the 
routine performance of well over 2,000 utero salpingograms for the investigation of 
sterility I can say that this is not so. My statistical ‘findings which are very closely in hne 
with those of Samuel Meakcr show that in not more than 14% of primary sterility cases 
are the tubes occluded. It must be realized too that salpingography, properly done, has, 
from the point of view of treating sterility, a higher therapeutic value than Rubins 
insufflation test — a matter of economic and practical importance to-day. Whether the 
iodized oil stimulates the ovary or tubo-uterine mucous membrane, I am not prepared to 
say, but the fact remains that over 40% of such cases very shortly afterwards become 
pregnant. 

Cervix. 

The secretory cells of the endocervix vary according to the ovulation or oestrogen 
cycle, that is, just as there is an endometrial cycle so there is a cervical one. Moreover. 
Novak has shown recently that there is also a corresponding tubal cycle. These facts are 
important, for whereas the secretion of the cervical canal is for most of the month thick, 
viscid and opaque, at the time of ovulation (perhaps three to five days in all) (and also for 
a short space in the premenstruum corresponding with the second oestrogen rise) the 
secretion is thin, glairy and translucent. Still more important at this essential time arc 
other remarkable cervical features: (1) the pH reaches an average of 8-5, (2) it becomes 
rich in mucin and glycogen; and (3) the temperature of the canal itself rises above normal. 
Can it be doubted that the object of all these changes is but to assist sperm migration? 
^'»ain and again with platinum loop or small spoon I have taken a specimen of cervical 
secretion for nirrazine test and microscopic examination. In some I was doing a Huhncr’s 
that is looking for live sperms in the cervical canal. In others a routine experimental 
test' was being performed in women who had or had not previously used contraceptives. 



PKOC. ROY. SOC. MED. 

Vol. XXXVI, Xo. 3. 
Section of Obstetrics and 
PLATE I. Gynaecology. 



Fig. 1.— -Uterus of two immature rats, 
one (I) injected with 0-5 c.c. human semen 
for 31 weeks, showing growth and elon- 
gation of injected rat as compared with 
C (Control). 


Fig. 3. — Uterus of immature rabbit 
which received on 3 consecutive days 
1 c.c. human semen diluted in 3 c.c. 
saline. Killed 34 hours later, showing 
gross hypertrophy and “blut punkte” in 
left ovary. 



Fig. 4.— Photomicrograph of left ovary of same immature rabbit ( x 200) "showing 
+ -f follicle ripening and ovum. Observe granulosa layer hypertrophy. 

P. B. GREEN-ARMYTAGE : 

Discussion on i\'cu> Developments in the Investigation 'and Treatment of Sterility. 
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was killed twenty-four hours after the last injection. Note gross hypertrophy and “blut 
punkte in left ovary. Fig. 4 is a section of ovarv from the same rabbit. 

Until experiments arc made upon hypophyscctomized animals one cannot definitely 
state that the hormone of human semen after absorption acts through the anterior 
pituitary, but it would scent, so far, most probable th.it in normal circumstances the 
testosterone is converted in the body into some other compound which has (estrogenic 
and even follicle stimulating properties. 

Whatever the ultimate biochemical compound these experiments do show that the semen 
of homo sapiens possesses a hormone of tremendous importance to the virginal genital 
tract, and from an applied gynecological aspect, particularly to that tract in the early 
months, or even years, of matrimony. The deduction being that any thing or any method 
which prevents, retards or alters the normal degree of physiological absorption of human 
semen from the vagina carries with it during the early months and years of marriage 
the risk of future sterility from failure of uterine development and cndocriual asynchromzn- 
tion. I need not here stress the serious implication of this work in relation to the birth- 
rate. 


It is just possible while seeing on the screen the results of our experiments that the idea 
may have crossed the minds of some of my audience that small doses of testosterone might 
be useful in the case of the sterile woman. 1 have no experience of its value in this 
direction, but if experiments now in process show that luteinization is not inhibited then 
a new field for clinical observation and report would seem to be open. * 

Until recently most cases of hypoplasia have been treated with thyroid and stilbostml. 
and, more recently, pregnant mares’ serum (gcstvl), to activate the hypophysis or ovary— 
usually without any resultant development. In some of these cases the condition would 
seem irretrievable, for the tubes are long and tortuous and menstrual function i6 absent 
or agley, yet I have known pregnancy’ to occur in several such patients subsequent to 
“ small dose ” X-ray therapy and obedience to rules which will be indicated later. 

Slides were shown of a case where amcnorrhcea had existed for sixteen mon ^f: 
demonstrating a small uterus and enormous length of the tenuous tubes. (Not illustrated.) 
Exhaustive endocrine treatment, short-wave therapy, iSrc., had utterly failed, yet after 9 appli- 
cations of X-rays at one-week intervals, a period returned and she conceived during the nt't 
ovulation period and went to term. Slides were also shown of a similar case in a ivoro™ 
weighing 16 st. Her periods were most irregular and for over ten years had lasted In- 
dian a day. After 12 applications of X-rays she had four menstrual periods lasting five to 
seven days and then conceived. She is now four months' pregnant. 

Mr. Carter Brainc has treated twelve such sterility patients for me. Four have become 
pregnant — three have been confined of perfeedy normal children and one expects in h' c 
months’ time. It is, I believe, the opinion of radiologists that X-ray’s in these patients 
neutralize some inhibitory factor rather than stimulate the ovaries and pituitary. 

There is an erroneous idea that tubal occlusion is a common cause of sterility. From die 
routine performance of well over 2,000 utero salpingograms for the investigation ol 
sterility I can say that this is not so. My statistical ‘findings which are very closely in hne 
with those of Samuel Meakcr show that in not more than 14% of primary sterility eases 
are die tubes occluded. It must be realized too that salpingography, properly done, has, 
from the point of view of treating sterility, a higher therapeutic value than Rubins 
insufflation test — a matter of economic and practical importance to-day’. Whether the 
iodized oil stimulates the ovary or tubo-uterine mucous membrane, I am not prepared to 
say, but the fact remains that over 40% of such cases very shortly afterwards become 
pregnant. 

Cervix. 


The secretory cells of the endocervix vary according to the ovulation or oestrogen 
cycle, that is, just as there is an endometrial cycle so there is a cervical one. Moreover. 
Novak has shown recently that there is also a corresponding tubal cycle. These facts are 
important, for whereas the secretion of the cervical canal is for most of the month thick, 
viscid and' opaque, at the time of ovulation (perhaps three to five days in all) (and also for 
a short space in the premenstruum corresponding with the second oestrogen rise) the 
secretion is thin, glairy and translucent. Still more important at this essential time arc 
other remarkable cervical features: (1) the pH reaches an average of S-S; (2) it becomes 
rich in mucin and glycogen; and (3) the temperature of the canal itself rises above normal. 
Can it be doubted that the object of all these changes is but to assist sperm migration? 
-Win and again with platinum loop or small spoon I have taken a specimen of cervical 
. ‘ £ or nitrazine test and microscopic examination. In some I was doing a Huhner's 
SCC t E that is looking for live sperms in the cervical canal. In others a routine experimental 
test was being performed in women who had or had not previously used contraceptives. 
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If at the mid-cycle the mucus is crystal clear then from the point of view of sterility the 
prognosis is good, and if in such a one, a Huhner’s test is done it is usual to see a few 
motile sperms per field. On the other hand in cases of sterility it is far more usual to 
find at the ovulation period that the mucus is unduly sticky and opaque, the result of low- 
grade infection, chemical contraceptive irritants or the congestion associated with 
repeated coitus interruptus — the opacity of course being due to debris and leucocytes. In 
such a case no spermatozoa will fee found, for the invasive or mucolytic capacity of the 
sperm is inhibited either by the infected plug or by the diminished pH or the secretion. 
This type of case is most common, for the sterility’ is due to an ill-conditioned secretion 
which acts as a mechanical obstruction. In some women nature can and often does get 
over this difficulty by the physical means of orgasm, a condition which results in a sudden 
outpouring of a "highly alkaline thin fluid that washes away the viscid plug, its place 
being taken by a clear but permeable secretion. In others, however, despite orgasm the 
condition continues. It can be demonstrated by Schiller's test, for in many there is a straw- 
berry erosion which is the outward and visible sign of endocervicitis. These are the cases 
that frequently become pregnant three or six months after dilatation, insufflation and 
electrocauterization of the cervix, combined with a course of thyroid and stilboestrol. 

From time to time one meets with cases where every known treatment fails to get the 
cervical canal healthy, the mucus plug remaining viscid, opaque, yellow and infected. 
Occasionally gratifying results are obtained from a regular three months' course of thyroid, 
with hexcestrol 54-1 mg. given for the first five days of the cycle; but should nothing succeed 
and all other investigations prove that both husband and wife are in every way normal, 
then artificial insemination should be advocated. The modern technique is not difficult 
and has with practice a success rate of 30-40%. All that is required is for the husband 
and wife to reside in an hotel or house fairly close to the surgeon’s consulting room. 
The husband is requested to abstain from cohabitation for at least two weeks before the 
selected ovulation date, that is the 12th, 14th, and 16th days of a normal cycle. At 
8-9 a.m. coitus interruptus should occur, the husband ejaculating into a sterile, jar (a 
condom should on no account be used). Within a maximum of two hours the wife 
presents herself at the consulting room with the jar which should have been kept at room 
temperature and in no way heated. She is placed in the lithotomy position on a sandbag. 
A speculum being inserted, the os is exposed and cleansed. A quarter to half cubic 
centimetre of the semen (which liquefies within twenty minutes of emission) is then 
drawn up into a special pipette or syringe which is passed through the internal os and 
injected. It is important to sec that no air goes in with the semen, for if so there will be 
instant contraction of the uterus and possible extrusion of the contents. 

I have laid much stress upon the period of ovulation and rise in oestrogen level. My 
reason is that the statistics of Latz, Reiner, Pryde, Pugh, Smith and Williams which cover 
65,300 uncontracepted acts (not followed by conception) which occurred during the so- 
called “ safe ” period, demonstrate without prejudice or doubt that not only is the time 
of ovulation the period of fertility, but also that the separate life of the sperm cell and 
ovum within the genital canal is less than forty-eight hours. Therefore in order to 
facilitate the early entrance of the spermatozoa into the very alkaline cervix, Dickinson has, 
I think, rightly stressed the importance of an optimum coital position in cases of sterility. 

So far I have not mentioned the anovulatory' patient, for extended personal experience 
and scores of biopsies seem to indicate that many women are anovulatory for a month or 
so in every year, and hence such women are onlv temporarily pathological. But should 
a patient constantly over a consecutive series of months show that there is no secretorv 
phase, and there may be 5 to 10% of such women, then it will be advisable, and mav be 
worth while, to give them 400-600 units of pregnant mare’s serum between the 10th and 
16th day of the cvcle. 

Finally, I should like to mention the value of amnioplastin at the time of doing 
salpingostomies. Wrapped round or shielding the distal ends of the surgically opened 
tubes it is certainly a surgical advance in technique which gives better results. 
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Major Wittkower ( Summary ) : At the instigation of Professor Browne, some years ago, 
A. T. M. Wilson and I made an investigation of thirty sterile cases and a control group of 
thirty primigravidte corresponding in age. The sterility in all cases under examination had 
been primary. Production of active spermatozoa by the husband was known to have 
occurred. No other selecting principle existed. The starting point of our investigation was 
first, the complete absence of abnormal physical findings; secondly, the well-known fact that 
a certain personality tvpe prevails amongst sterile women; and thirdly, the experience that 
sterile women frequently conceive under psychological treatment. 

Both groups of patients were interrogated for at least two hours by an identical inter- 
view technique. The personality study covered the family background, and, in rather 
more detail, the childhood 'characteristics, the reaction to various phases of adolescence 
and adult life. Verbatim reports were kept of each interview. 

Childhood adjustment . — Comparing both groups as children, psychologically well- 
adjusted types were found in great excess in the control group. Three in the control group 
of 30, in contrast to 14 out of 30 sterile patients, were definitely emotionally ill-adjusted. 

Table I: As will he seen from Table I, a high proportion of the sterile patients, according 
to their account, were firstly, miserable non-aggressive; secondly, miserable ailing, or, 
thirdly exceptionally timid and shy as children. 

TABLE I.— CHILDHOOD' ADJUSTMENT IN CASES OF STERILITY. 

Control Sterility 
(30 cases) (30 cases) 

Apparently well-adjusted ... ... ... 19 9 

Fairly well-adjusted (e.g. concealed shyness) S 7 

Definitely ill-adjusted — 

(а) Boisterous tomboy I „ - 

( б ) Resentful, aggressive ( " ** 

(c) Miserable, non-aggressive ) 

(d) Miserable, ailing !- 1 n 

(e) Exceptionally timid and shy ) 

Childhood adjustment in relation to adult adjustment. — Table II: Two of the three 
primigravidte, who had been ill-adjusted as children, made a fairly good adjustment in 
adult life, whereas the majority of the sterile patients continued to be ill-adjusted as adults, 
or, after previous good or fair adjustment, drifted into the camp of the ill-adjusted as they 
grew up. This may. of course, in part be due to their disorder: but it is also in keeping 
with the psychiatric experience that ill-adjustment in childhood frequently foreshadows ill- 
adjustment in adult life. 

TABLE II.— ADULT PSYCHOLOGICAL ADJUSTMENT IN RELATION TO CHILDHOOD 

ADJUSTMENT. 

Control group (30) Sterility (30) 
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As adults 
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As adults 
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Children are classed above as “ Well-adjusted ” (W) ; “ Fairly well-adjusted ” (F) : and “ Definitely ill- 
adjusted” a). 

Adults are classified in increasing degrees of maladjustment as 0 , 1 , 2, 3, 4. For comparison. Classes 0 and 1 are 
grouped as “ well-adjusted,” 2 as “ fairly well-adjusted,” and 3 and 4 as “ definitely ill-adjusted.” In the “ As adults ” 
columns ct W,” “ F,” and Ci I ” give the c hildh ood adjustment in each adult. 

Adult sexuality . — Omitting other aspects of the adult personality, some differences in 
sexual development were noted in the two groups under consideration. Firstly, in relation 
to instruction before onset of the period, a slight excess of unprepared girls could be found 
in the sterile group. Secondly, as regards the reaction of the patients to the onset of 
menstruation, it could be seen that the ratio of girls who are neutral to those who resented 

menstruation varied in both groups. The proportions were: control group neutral 3. 

resentful 2; sterile group — neutral l, resentful 1; and in an equal number of dvsmenorrhcea 
patients — neutral 1, resentful 2. 

Table III: Thirdly, in the control group the premarital attitude to “ bov friends ” showed 
two main types in equal frequency — girls who had several minor friendships before engage- 
ment and marriage, and girls who had not made any other than the" most superficial 
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Mr. Kenneth Walker: The role o£ the male in infertile marriages is now generally recog- 
nized. The observations which I am about to make are not mine alone, but are- those 
made by a group investigating this subject: Dr, Wiesncr, Mr. Lane-Roberts, Dr. Marv 
Barton and myself. 

We have learnt to pay less attention to the number of spermatozoa present in a sample 
of semen and more attention to their morphology and their viability. The degree of 
uniformity found in their head-lengths is also of great importance; great variations in head 
lengths arc common amongst infertile men, and comparatively rare amongst the fertile. 
Even more important is the presence in the semen of abnormal and immature forms, for 
example, spermatids which have only undergone partial transformation into spermatozoa. 
These abnormalities arc often associated with the presence in the semen of disintegrating 
testicular cells, particularly multinuclcar and degenerating forms of spermatocytes and 
spermatids. Another sign of infertility is the rapid loss of motilitv of the spermatozoa 
actually present. 

We employed testicular biopsy first in order to differentiate between cases of azoospermia 
due to a blockage in the ducts and those resulting from aspermatogenesis, and found that 
even when a blockage had existed for some time spermatozoa may continue to be pro- 
duced in the testes. Charny has since confirmed these findings. Because a blockage is 
not necessarily associated with degeneration of the tubules, surgical attempts to overcome 
duet-occlusion arc fully justified. We have now extended the use of testicular biopsy to 
the investigation of other types of infertility and by this means have been enabled to 
correlate semen findings with testicular changes. Without attempting to formulate any 
final classification, three groups of abnormalities in the seminiferous tubules may be 
distinguished: (1) A limitation in the intensity of epithelial activity which sometimes 
extends to the reduction of the epithelium to a single layer of indifferent cells. (2) Main- 
tenance of epithelial activity with incomplete differentiation. For instance spermatocytes 
may be present in large numbers but may fail to change into spermatids. (3) The 
existence of a differentiation which is faulty. This condition is often combined with a 
degeneration of some of the intermediate or semi-differentiated cells which are present 
In such testes one finds spermatocytes undergoing dissolution of the nuclear membrane 
pycnotic spermatids, bi- or multi-nuclear forms and abnormal and normal spermatozoa 
sloughing of testicular cells is common and the sloughed material appears ultimately m 
the semen after having undergone further changes. The identification of this materia) 
in the semen enables us in many cases to draw conclusions concerning the state of m c 
testes. 

Testicular biopsy not only allows us to correlate semen analysis with changes in the 
testes, but may furnish indications for treatment. It is probable that it will also throw 
light on the causes of male infertility. All that can be said at the present moment is that 
the appearance of infertile testes does not often suggest the existence of some endocrine 
disturbance which can be remedied by hormonal stimulation. Rather does > [ 
suggest the intervention of some toxic factors, sonic of which we are now attempting 
to identify. It has, of course, long been known that the germinal epithelium is extremelv 
sensitive to the toxins liberated by any infective processes in the body, and we have f bund 
that the elimination of these foci of infection will often restore fertility. Incidentally it 
should be noted that treatment by means of sulphanilamide is contra-indicated, since this 
drug may exert a harmful action on the germinal epithelium. 

Mr. Green-Armytage has rightly laid great stress on the importance of the cervical 
barrier to conception, but whereas healthy and vigorous spermatozoa may penetrate even 
an imperfect cervical plug, weak and unhealthy spermatozoa may fail to penetrate a 
normal cervix. Therefore the condition of die semen may provide as clear an indication 
for artificial insemination as does the condition of the cervix. Another indication for 
insemination may be oligozoospermia. By centrifuging the semen all the spermatozoa 
may be concentrated in a few drops of fluid, which can be deposited within the cervical 
canal, thus preventing them from becoming victims of vaginal acidity, and of the vagaries 
of their random movements. 

In order to give some indication of the frequency with which the male is responsible 
for barrenness in marriage, I will conclude by giving the following findings in seventy- 
seven cases which we have examined. In 23-4% of the husbands fertility was satisfactory'! 
in 37-6° doubtful, in tS-2% markedly impaired, and in 20 S% there was complete sterility. 

It should be noted that male infertility may not only be responsible for failure to conceive, 
but also for conception followed by miscarriage. 

[Dr Wiesner showed slides of testicular biopsies illustrating Mr. Kenneth Walkers 

paper.] 
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Mr. Aleck Bourne: Huhner's test in the investigation of sterility . — Until recent years we 
have been mainly concerned with the part played by structure, as opposed to function, in 
the investigation and treatment of sterility. Little more than the condition of the cervix 
was recognized and the treatment consisted almost entirely of dilatation of the cervix in 
order to facilitate the entrance of the sperm through the small orifice of the pin-hole os. 
Incrimination of the retroverted uterus with its forward pointing cervix was a further 
example of the emphasis laid upon deformities of structure. The under-developed uterus 
was also considered to be a deterrent factor in conception, not because it indicated a low 
reproductive activity, but because it was believed to be an unsuitable nidus for the fertilized 
ovum. 

The chief landmarks in the study of the function of conception have been the discovery 
of the influence of the gonadotropic hormones of the pituitary on ovulation and corpus 
luteal growth, the endometrial cycle in relation to the corpus luteum, the time of ovulation, 
the properties of the cervical secretion, the importance of the pH of the vagina, and 
recently the factors which govern the successful ascent of the sperm through the cervical 
canal. 

At the present time the essential problems in conception are the function of ovulation 
and the meeting of the sperm and ovum in good condition. Apart from bilateral tubal 
occlusion the mechanical factors of sterility are probably of little importance, but whether 
or not the ovary produces an ovum either every month or at comparatively short intervals 
is the crucial factor. We assume from the existence of the secretory phase of the 
endometrium that a follicle has ruptured, but we do not know certainly that each 
follicle which ruptures always discharges an ovum, nor whether the formation of the 
ovum within the follicle is under the control of what we might call an ootropic hormone 
independent of the follicle-stimulating hormone. Recently Mr. J. Suchet of St. Mary’s 
Hospital and I have applied Huhner's test in an attempt to find for ourselves what 
happens to the sperm after coitus and have carried it out on 32 occasions since 1930. 
There are considerable difficulties in making the test, and it is impossible to make it as 
a routine part of every investigation, but on the whole the-patients are co-operative. 

Our small experience has taught us that the conditions which determine the viability 
of the sperm in the genital tract are not understood. The known factors to be taken into 
consideration are the condition of the husband’s sperms as delivered, the occurrence of an 
orgasm in the female, the pH of the vaginal pool, the presence of vaginal pus, the amount 
of cervical mucus, and chief of all some unknown factor which Huhner calls 
cervical hostility. 

The presence of a large number of active well-formed sperms in the vaginal pool 
exonerates the male in probably all cases. Examination of the vaginal pool sometimes 
finds them all dead. This may be due to necrospermia, and in all such cases the husband 
should be examined from a specimen taken from a carefully washed sheath. Manv 
specimens handed to the pathologist in a sheath contain only dead sperms — killed by 
some substance applied to the rubber. Repeated examination of a specimen taken from 
a washed sheath often finds the sperms normally active. The pH of the \ aginal mixture 
of seminal fluid, vaginal contents before coitus and the cervical mucus discharged during 
coital excitement is said by Scguy and Vimeux to be about 6-0. We have found the pH 
to vary between 4-6 and 8 0. We might expect the pH to be high if an orgasm has 
occurred, but one of mv cases who had the orgasm showed pH of 4-5 with all the vaginal 
sperms dead, and another with pH of 7-5-8 0 contained sperms dead or dying. On the 
other hand another woman with vaginal pH of 4-6 had many active sperms. The effect 
of alkalizing the vagina seems to be illustrated by a case in whom the first examination 
of the vaginal fluid found nearly all the sperms dead in a pH of 5-0. After using a pre- 
coital douche of sod. bicarb, the smear showed very many active sperms. 

Much emphasis has been laid upon the pH of the vaginal pool as the chief factor which 
determines viability. Our own experience includes some cases where the pH does not 
seem to have so great an influence for at least two hours after coitus. 

The presence of pus in the vagina is associated with dead vaginal sperms in some 
cases. There were five women who had a purulent vagina and in three the motility of 
the sperms was either defective or absent. It may be that trypsin in some specimens of 
pus may exert a lethal effect. 

Examination of the cervical canal is the critical part of the test. We have found three 
main conditions — large numbers of active sperms, sperms present but all dead, or thirdlv- 
nonc to be found. A further curious feature is that the presence or condition of the 
sperm in the cervix has no relation to its condition in the vagina. For example I have 
found many active sperms in the cervix and all dead in the vagina ninety minutes after 
coitus and the converse state where they were all dead in the cervix and normal active 
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contacts of this kind. The relative preponderance of the second tvpe in the sterile group 
corresponds to the shyness and diffidence so frequently encountered in this group. 

TABLE III.— REACTION TO THE ONSET OF MENSTRUATION. 

Control Group Neutral, 3. Resentful,). 

Sterile Group Neutral, I. Resentful, 1. 

Dysmenorrhcea Group... Neutral, 1. Resentful, 2. 

Fourthly, it is an axiom of psychological work that the nature and maturity of adult 

sexual interests supply evidence about individual development which is less open to error 
than many other criteria. The findings so far reported point to the occurrence among the 
sterile group of patients of delayed and inhibited maturation in all aspects of adult life. 
This is thrown into strong relief by an analysis and comparison of the adult sexual adjust- 
ment of the patients as shown by their behaviour. 

These reactions have been classified under five headings: (1) normal orgasm, (2) 
occasional orgasm, (3) clitoris orgasm, (4) complete absence of orgasm (with and without 
repugnance), and (5) lastly, fear of intercourse, dyspareunia and vaginismus. In Table IV 
the last three groups are included under the heading “ Ill-adjusted ”. 

Table IV: It will be seen front the table that patients who are sexually mature, as shown 
by apparently normal orgasm, are distributed between the control and the sterile group 
in the proportion of 22 : 4. Conversely, gross abnormalities of sexual development, as 
shown by absence of orgasm, with or without repugnance to intercourse, are in the pro- 
portion of 3:15. Patients showing repugnance to or fear of intercourse, dyspareunia. or 
vaginismus in these two groups are in the proportion of 3:20. 

TABLE IV.— SEXUAL ADJUSTMENT IN COITUS. 


Control Sterility 
(SO cases) (30 cases) 

Well-adjusted (normal orgasm) 22 4 

Fairly well-adjusted (occasional orgasm 

or clitoris orgasm) ... 5 11 

Ill-adjusted (no sexual feeling ; no orgasm, 
dyspareunia ; vaginismus) 3 15 


Personality types in sterility . — As regards their personality the vast majority of the 
sterile patients were diffident in manner, juvenile or younger than their years in appearance, 
and without marked secondary sexual characteristics. They were often more ambitious!) 
dressed than others of their class, or so differently, especially in relation to the use of make- 
up, that their total appearance could best be described as “ doll-like 

Individuals of this type had frequently been the youngest or only children, obvious!) 
over-attached to the family rather than to either parent. Intensely shy, especially with 
grown-ups, they disliked school because of the roughness of other children and preferred 
to stay at home, even in adolescence, when their shyness prevented many outside contacts. 
Many of them as adults are interested to an unusual degree in their personal appearance, 
and obviously desire to attract; but neither before nor after marriage have they ever 
experienced any genuine adult sexual feeling. In fact, they are almost completely frigid 
and, corresponding to this, incapable of any deep affection. 

A small subgroup of patients complaining of sterility are obese women, with strong!)’ 
marked maternal attitudes, although they have never reached adult maturity in their 
instinctual development. Lastly, in a few parous patients subsequent sterility had been 
preceded, as they themselves pointed out, by a diminution or disappearance of sexual 
feeling. . 

Psychodynamics. — As to the mechanism by which the personality of the patients is 
related to their sterility, this is unlikely to be the direct result of infrequent intercourse- 
Many gynaecological authors, both ancient and modern, have suggested that the mental 
attitude of the woman, inhibition of orgasm by unrecognized anxiety, or lack of orgasm 
through emotional immaturity may interfere with conception by preventing the progress 
of spermatozoa. This might result from dryness of the vagina, from failure or reversal 
of possible vaginal peristaltic movements, or through spasm of the muscles of the pelvic 
floor and the cervix, with failure to retain the seminal fluid. It has further been suggested 
by gynecologists that emotional development and frame of mind may affect the endocrine 
processes controlling ovulation and implantation. 

To the solution of these problems hormonal research may furnish new clues. 

Summing up it has been shown that a personality type whose characteristics were 
A escribed prevails among sterile women. The .'etiology of sterility, however, is probably 
complex ’ Our findings suggest that in an holistic approach to the disorder, a certain 
significance must be attached to mental factors. 
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Mr. Aleck Bourne: Huhner's test in the investigation of sterility. — Until recent years we 
have been mainly concerned with the part played by structure, as opposed to function, in 
the investigation and treatment of sterility. Little more than the condition of the cervix 
was recognized and the treatment consisted almost entirely of dilatation of the cervix in 
order to facilitate the entrance of the sperm through the small orifice of the pin-hole os. 
Incrimination of the retroverted uterus with its forward pointing cervix was a further 
example of the emphasis laid upon deformities of structure. The under-developed uterus 
was also considered to be a deterrent factor in conception, not because it indicated a low 
reproductive activity, but because it was believed to be an unsuitable nidus for the fertilized 
ovum. 

The chief landmarks in the studv of the function of conception have been the discovery 
of the influence of the gonadotropic hormones of the pituitary on ovulation and corpus 
luteal growth, the endometrial cvcle in relation to the corpus luteum, the time of ovulation, 
the properties of the cervical secretion, the importance of the pH of the vagina, and 
recently the factors which govern the successful ascent of the sperm through the cervical 
canal. 

At the present time the essential problems in conception are the function of ovulation 
and the meeting of the sperm and ovum in good condition. Apart from bilateral tubal 
occlusion the mechanical factors of sterility are probably of little importance, but whether 
or not the ovary produces an ovum either every month or at comparatively short intervals 
is the crucial factor. We assume from the existence of the secretory phase of the 
endometrium that a follicle has ruptured, but we do not know certainly that each 
follicle which ruptures alwavs discharges an ovum, nor whether the formation of the 
ovum within the follicle is under the control of what we might call an ootropic hormone 
independent of the follicle-stimulating hormone. Recently Mr. J. Suchet of St. Mary’s 
Hospital and I have applied Huhner’s test in an attempt to find for ourselves what 
happens to the sperm after coitus and have carried it out on 32 occasions since 1930. 
There are considerable difficulties in making the test, and it is impossible to make it as 
a routine part of even,’ investigation, but on the whole the-patients are co-operative. 

Our small experience has taught us that the conditions which determine the viability 
of the sperm in the genital tract are not understood. The known factors to be taken into 
consideration are the condition of the husband's sperms as delivered, the occurrence of an 
orgasm in the female, the pH of the vaginal pool, the presence of vaginal pus, the amount 
of cervical mucus, and chief of all some unknown factor which Huhner calls 
cervical hostility. 

The presence of a large number of active well-formed sperms in the vaginal pool 
exonerates the male in probablv all cases. Examination of the vaginal pool sometimes 
nds them all dead. This may be due to necrospermia, and in all such cases the husband 
s lould be examined from a specimen taken from a carefully washed sheath. Many 
specimens handed to the pathologist in a sheath contain only dead sperms — killed by 
sonie substance applied to the rubber. Repeated examination of a specimen taken from 
a washed sheath often finds the sperms normally active. The pH of the vaginal mixture 
o seminal fluid, vaginal contents before coitus and the cervical mucus discharged during 
coita excitement is said by Scguv and Vimeux to be about 6-0. We have found the pH 
to vary between 4-6 and 8-0. We might expect the pH to be high if an orgasm has 
occurrcc , but one of mv cases who had the orgasm showed pH of 4-5 with all the vaginal 
sperms head, and another with pH of 7-5-S-O contained sperms dead or dying. On the 
of 'Tl- p ■ another woman with vaginal pH of 4-6 had many active sperms. The effect 
° f a , al,71n S yagina seems to be illustrated by a case in whom the first examination 
° . . e 'agmal fluid found nearly all the sperms dead in a pH of 5-0. After using a pre- 
coita ouche of sod. bicarb, the smear showed very many active sperms, 
j 1 uc . cm phasis has been laid upon the pH of the vaginal pool as the chief factor which 
crm, nes viability. Our own experience includes some cases where the pH does not 
Tl/ 0 ha ' e S ° S reat an influence for at least two hours after coitus. 
c a J C P l y sence of pus in the vagina is associated with dead vaginal sperms in some 
the s ltlerc " c f c i,vc women who had a purulent vagina and in three the motility of 
sperms was either defective or absent. It mav be that trvpsin in some specimens of 
pus may exert a lethal effect. ' ' ' 1 

vnn . Xarninat '. on °f *e cervical canal is the critical part of the test. We have found three 
none i° 1 " tl “ ns ~" lar g e numbers of active sperms, sperms present but all dead, or thirdly 
snen ’ i, oun . A further curious feature is that the presence or condition of the 
fP in the cervix has no relation to its condition in the vagina. For example I have 

rnim man >' actlve sperms in the cervix and all dead in the vagina ninety minutes after 
s and the conv erse state where they were all dead in the 'cervix and normal active 



112 


IS 


Proceedings of the Royal Society of Medicine 

content in the vagina. We have found live sperms in the cervix within half an hour 
of coitus and Hubner reports finding them five days after coitus. In many cases there 
are no sperms to be found in the cervix despite a large number of active sperms in the 
vagina. 

Ihe most interesting condition is that in which there are many sperms in the cervix, 
but all dead. Here there has been no impediment to entry and yet after a very brief 
life in the cervix they have all been killed. Occasionally they are seen to be only feebly 
active and in a moribund condition. There is here, apparently, the influence of ivhat 
has been called cervical hostility, and on an understanding of this depends further success 
in the treatment of sterility. The essential factor is the mucus from the cervical glands. 
It is spermotactic, variable during the month in amount, viscidity, and alkalinity, and its 
secretion is an important part of the coital mechanism. 

It may he that the spermotactic power varies, but chief among all speculations is the 
existence of a spermicidal substance by which the meeting of sperm and ovum is 
frustrated. Huhncr’s test has a place in the investigation of sterility, but so far we 
cannot make very much use of its findings because we know so little of the factors 
involved. It may be that insemination on the right data might be indicated where the 
sperms in the canal arc all dead. The cervical mucus may possibly be altered in its 
influence on sperms by the ccstrogens or progesterone. But very much more research is 
necessary on this aspect of the function of conception. 

Dr. E. Schleyer: The prevention of sterility is as important as its cure. 1 have found 
four conditions which contribute to sterility and where prevention is possible: (1) hypo- 
plasia of the uterus, (2) gonorrhoea, (3) constipation, (4) abortion. 

Hypoplasia: I should like to stress the association between hypoplasia of the uterus and 
nutrition. I have seen cases of hypoplasia occurring in women who had their earh 
childhood or puberty in Vienna during the last war, when food was scarce. The so-called 
war amenorrhoea and sterility in Germany and Poland during and after the last war are 
well known. Abnormal menstruation at puberty and adolescence should receive more 
attention than it does as it may be the first signal indicating that development is not 
progressing normally. 

Gonorrhoea: I have tested the tubes of 10 cases of gonorrhoea cured by sulpbo»aroide.\ 
In 6 cases the tubes were found to be blocked within three to six months of the so-called 
cure of the disease. In 4 of these cases the blocked tubes were reopened by repeated 
insufflation. 1 suggest therefore that tubal insufflation should be considered parr of the 
after-treament of gonorrhoea in women as a preventive measure against sterility. 

Constipation: There is a direct relationship between inflammation of the rectum any 
sigmoid and the pelvic organs, leading to pelvic cellulitis in the one case and salpingitis 
in the other and in consequence to sterility. Constipation causes proctitis and sigmoiditis 
and should be prevented in early childhood. 

Abortion: I have found blocked tubes six or eight weeks after an abortion and these 
have mostly been reopened by repeated tubal insufflation. I suggest therefore that in bill 
insufflation should be considered part of the after-treatment of abortion; it is of value not 
only as a diagnostic but also as a therapeutic and prophylactic measure against sterility. 

Dr. Helena Wright said she had had at her disposal the records of nearly 20,000 patients 
and they did not bear out Mr. Green-Armytage's contention that the use of Dutch caps 
and volpar paste caused cervical erosions or sterility. 
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Medical Polemics from Hunter to Owen, 1772 — 1844 

By Lilian Lindsay, M.D.S.Durh., L.D.S.Edin. 

At a time when revolution convulsed the political world the world of science was in 
the throes of creation; minds from which light was to spring were in a state of tension; 
some malign influence like that of Alecto made famous men, whose education and upbring- 
ing should have inclined them to philosophy and set them above those jealousies which 
afflict ordinary mortals, engage in long and bitter controversies. 

As if aware of this influence and impelled to give an account of it William Hunter 
wrote: “There is scarce a considerable figure in anatomy that is not connected with some 
warm controversy, indeed if a man have not such a degree of enthusiasm and love 
of the art as will make him impatient of unreasonable opposition and encroachments 
upon his discoveries and his reputation, he will hardly become considerable in anatomy 
or any other branch of natural knowledge. These reflections afford some comfort to me 
who, unfortunately, have been engaged in two public disputes.” 

These reflections throw some light upon his strange quarrel with his brother John. 
Many biographers have attempted to explain the cause of their differences but have 
failed. William educated John in anatomy and would have sent him to Oxford had not 
John flatly refused to go as he said it would make an old woman of him. William intro- 
duced him to Cheselden, obtained a post for him in St. George’s Hospital and a commission 
in the Army. As Denman said, William was a man of order and John a man of genius. 
William always acknowledged his brother's superiority and made a point of this in 
his lectures — •“ in this I am only my brother's Interpreter ”. John expressed his indebted- 
ness to William in his letters from Belleisle in the Monro controversy over the function 
of the lymphatics. It is all the more strange that John should have made that violent 
attack upon his brother twenty-six years after the dissection which showed the nature 
wnr l^ a J ;enta ' circulation. John was. more accessible than William ; no one ever called 
. 11 am the dear man ” vet John's lectures were sparsely attended while William's 
" e J5 cro "’d e d with attentive listeners. 

hey were never reconciled. William was not present at John’s wedding, John, although 
ministering to William in his last illness as one doctor to another, did not attend his 
brother s funeral; there is no mention of John in William’s will. 

these two brothers had revived the waning school of anatomy in London and when 
ey departed the palm for teaching passed to Edinburgh where the first two Monros were 
making tha* school famous. Edinburgh was a hotbed of controversy; nepotism was rife, 
, r °“ °«the tcr ' professorships were held by the sons of former occupants of the 
c airs I he chair of anatomy was held by three generations of the Monro family; Monro 
seen lulus holding it for sixtv-three vears. the last ten of which. 179S-1S08, were in con- 
junction with his son tertius, a scandalous arrangement, for tertius, secure of tenure, read 
BgraHOkulieis lectures, ignoring the shower of peas from the catapults of the students 
1846 rr, the sent ence “when I was a student in Leyden in 1719”. He retired in 
vears C tami - having occupied the chair of anatomy for one hundred and twenty-six 

Such a monopoly was not likelv to remain unchallenged. On August 7, 1772, there is 
"iJL ln *n e Minutes of the College of Surgeons of Edinburgh to the effect that 
of leer 1es . c had been deacon in 1764) has for several years delivered a course 
t v ,, urc . s ln surgerv. discourses on cases of importance as thev occur in the wards of 
hv rh™, 1 T ntirma ,cy ’ These lectures were supported bv the surgeons and advertised 
b> them James Rae had long urged that the teaching of clinicafsurgerv ought to lie 
eparated from that of anatomy and the surgeons “desirous to promote e°xr useful 

sitv < Octobcr M of the knowledge of surgery" approached the^Un ver! 

sue October 23, 1,,6. with a view to the establishment of a chair of clinical surgery for 
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content in the vagina. We have found live sperms in the cervix within half an hour 
of coitus and Huh tier reports finding them five days after coitus. In many cases there 
are no sperms to be found in the cervix despite a large number of active sperms in the 
vagina. 

The most interesting condition is that in which there are many sperms in the cervix, 
hut all dead. Here there has been no impediment to entry’ and yet after a very brief 
life in the cervix they have all been killed. Occasionally tlicv are seen to be only feebly 
active and in a moribund condition. There is here, apparently, the influence of what 
has been called cervical hostility, and on an understanding of this depends further success 
in the treatment of sterility. The essential {actor is the mucus from the cervical glands. 
It is spermotactic, variable during the month in amount, viscidity, and alkalinity, and its 
secretion is an important part of the coital mechanism. 

It may be that the spermotactic power varies, but chief among all speculations is the 
existence of a spermicidal substance by which the meeting of sperm and ovum is 
frustrated. Huhner’s test has a place in the investigation of sterility, but so far we 
cannot make very' much use of its findings because we know so little of the factors 
involved. It may be that insemination on the right data might be indicated where die 
sperms in the canal are all dead. The cervical mucus mav possible be altered in its 
influence on sperms by die cestrogens or progesterone. But verv much more research is 
necessary on this aspect of the function of conception. 

Dr. E. Schleyer: The prevention of sterility is as important as its cure. I have found 
four conditions which contribute to sterility and where prevention is possible: (1) hypo- 
plasia of the uterus, (2) gonorrhoea, (3) constipation, (4) abortion. 

Hypoplasia: I should like to stress the association between hypoplasia of the uterus and 
nutrition. I have seen cases of hypoplasia occurring in women who had their earlv 
childhood or puberty in Vienna during the last war, when food was scarce. The so-called 
war amenorrhoea and sterility in Germany and Poland during and after the last war aw 
well known. Abnormal menstruation at puberty and adolescence should receive more 
attention than it does as it may be the first signal indicating that development is not 
progressing normally. 

Gonorrhoea: I have tested the tubes of 10 cases of gonorrhoea cured by sulphonaraidc.-. 
In 6 cases the tubes were found to be blocked within three to six months of the so-called 
cure of the disease. In 4 of these cases the blocked tubes were reopened by repeated 
insufflation. I suggest therefore that tubal insufflation should be considered part of the 
after-treament of gonorrhoea in women as a preventive measure against sterility. 

Constipation: There is a direct relationship between inflammation of the rectum and 
sigmoid and the pelvic organs, leading to pelvic cellulitis in the one case and salping| t,s 
in the other and in consequence to sterility. Constipation causes proctitis and sigmoiditis 
and should be prevented in early' childhood. 

Abortion: I have found blocked tubes six or eight weeks after an abortion and these 
have mostly been reopened by repeated tubal insufflation. I suggest therefore that tubal 
insufflation should be considered part of the after-treatment of abortion; it is of value not 
onlv as a diagnostic but also as a therapeutic and prophylactic measure against sterility. 

Dr. Helena Wright said she had had at Iter disposal the records of nearly 20,000 patients 
and they did not bear out Mr. Green-Armytage's contention that the use of Dutch caps 
and volpar paste caused cervical erosions or sterility. 
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taught anatomy on the lines laid down by John Hunter as part of comparative anatomy; 
that and his crowded classrooms attracted the attention of the town and a chair of com- 
parative anatomy was promulgated in 1798. This project aroused the furious opposition 
of Monro on the part of anatomy and Jameson on the part of natural history. Again 
Edinburgh was involved in the fight, so much so that Kay made a cartoon of this and 
called it “ The Craft in Danger ”. Barclay is seated on the skeleton of an elephant trying 
to force a way into the University; James Gregory, this time on Barclay’s side, is urging 
him on with the famous stick with which he thrashed James Hamilton and had to pay 
£100 damages for assault, saying as he did so that he would give twice that sum to have 
another chance. T. C. Hope, the professor of chemistry, firmly anchored in a bed of stron- 
tium (which he discovered), is hauling on the leg of the elephant to prevent 
its further advance; Monro is defying Barclay with a human thigh bone, while Jameson, 
the professor of natural history, seated upon a walrus, is dooming the doctor with the 
tooth of a narwhal, and Johnston the town councillor is waving to Barclay encouragement. 

An interesting point arose during this dispute when the Town reminded the Univer- 
sity of her origin which was as the “ Toon’s College ”, and that the Town, in consequence, 
had a right to a say in the affairs of the University. However, after a great deal of fuss 
on both sides things died down and there was no chair of comparative anatomy until 1831. 

Barclay’s class was an enthusiastic band of young men much younger than similar 
classes to-day. Many of the pupils became famous in after life; among these were Robert 
Liston, James Syme, James wardrop and Robert Nasmyth. Liston was 16 when he joined 
the class and rose to be demonstrator and assistant. Syme first entered the University 
and dabbled in chemistry. 

Syme joined Barclay’s class. He was one of those men whose affections are deep and 
lasting and he became devoted to Liston who was his distant cousin. Scarcely had he 
been -in Barclay’s class a year when Liston quarrelled with Barclay and left the class 
to start one of his own in Brown Square, taking Syme with him. Syme was made 
assistant at once. This was awkward for Syme was 18 years of age while many of the 70 
students who joined the class were his seniors. Though his knowledge of anatomy was 
not very profound his powers of concentration, his deft fingers, his assiduity in study, 
and his gift for teaching for which he "as famous in after life now stood him in good 
stead, and he soon had control of the class. Liston left the anatomical side to Syme and 
devoted himself to surgery. The difficulty of obtaining subjects for dissection and the 
questionable method of obtaining them were not in accordance with Seine's character 
but to Liston there was no objection in beating the resurrectionists at their own game, 
ihese ‘honest tradesmen” at first affected to despise the new class and confined their 
attention to the University and Barclay, but when they found their quarry removed 
before they had a chance to obtain it they came to terms with Liston. Nevertheless 
oyme was disquieted and left the class to gain further experience in Paris where con- 
c itions were more favourable. He entered the classes of Dunuytren and Lisfranc. 
ct h t0 R " 3S * n meantime arousing the jealousy of the senior members of the staff 
c be Koval Infirmary, who accused him of making adverse comment on their teaching 
an o interfering improperly in the surgical department. It was resolved “that Mr. 

tston be prohibited abd discharged from entrance into the wards and operation room 
° L.' 1C 7» [ nf,rmnr y at any time an'd on any pretence whatever ”. 

Th ’!'° n back on his class and private practice and was joined in the latter by Svnte. 

. c ' '' ere regarded as David and Jonathan: when Liston operated Syme assisted and 
s'o v 'T' operated Liston did the same for hint. They gave papers to scientific 
L 'an lCS , '', ere certa >nly provocative if the opening sentence of one of Syme’s papers 
bon 1 l j? aIrl P . The deplorable ignorance of some practising surgeons in the matter of 
_• e lsea * es is astonishing.” The successes achieved by Liston with some of his opera- 
... <y S C f °K~ p 0t , i 'gbored by the authorities and at length he was reinstated on the 
A °1 ” C - a Infirmary, “ his imprudence and presumption forgotten ", 
an erf n °" a p°° ness arose between these two friends the reason for which has remained 
the f '^'"f atcrs °n, who wrote the memorials of the life of Syme, states that it was 
struvele for ™" tl,al . jea,ous y- each recognizing in the other a brilliant surgeon and that a 
wrote I iQ-)-? llncncc must ensue, ft entered into all that they did and all that they 
were " hen ? vacancy occurred on the staff of the Royal Infirmary, so impressed 

application for "' ,th I 7 iston ’ s personality that they were afraid to entertain Svme’s 
scenes' before the sr 1 ”!”’ al,e S in S as thcir excuse that they did not wish to risk unseemly 
of the popular ferlJn - V nd Llzars ‘ who " as L,SIon ' s protege, was elected in the teeth 
Svrach d V 2 favour of Svnte. 

for 'the' first tim'rYn'T- 1 3 sensation h Y a spectacular operation, excision of the lower jaw, 
uncommon fortitude in '" cn, >" fou r minutes,; the patient enduring it with 

• This unfortunate man had applied to all the surgeons including 
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James Rac. As the University turned a deaf car to this appeal, petition was made to the 
Crown, May 1, 1777. u 1 

This attempt to separate the teaching of clinical surgery from that of anatomy failed 
through the formidable opposition of Monro sccundus whose astute mind foresaw 
cncioachmcnts in his department, and, very cleverly, lie managed to have his chair 
of anatomy converted into a comprehensive one of “ medicine particularly that of 
anatomy and surgery . This was all the more astounding as he practised as a consulting 
physician and, as Alexander Hamilton said, Monro did not teach even the rudiments 
of sin get y. So the teaching of clinical surgery was relegated to the extra-mural school 
until 1S02 when success was obtained by a promise not to interfere with Monro, and 
James Russell was appointed Regius Professor at a remuneration of £50 a year. 

James Rac had devoted part of his lectures to dental surgery and another entry in 
the Minutes states that he was the first to lecture on dentistry and " to rescue that depart- 
ment from ignorant and unskilful hands ", He gave private lectures on the teeth. His 
t ''-_ Sons ’ William and John, practised as dentists. William was elected to the College in 
1777, he went to London and started practice in the Adelphi. His trade card in the 
British Museum is dated 1779. He was the first to lecture on dentistry in London at the 
invitation of John Hunter who advertised the lectures to take place at his house in 
Castle Street in 17S3. The manuscript notes of these lectures were presented to the 
Royal Society of Medicine by Sir John Tonics who states on the fly leaf that a comparison 
of the signature of Joseph Fox with the handwriting of the notes convinces him that 
it was Fox who was the student who took those lectures down. It is somewhat difficult 
to reconcile this with the date of Fox’s birth in 1776 and the early death of Rac from a 
fall from his horse. In any case lie could not have attended the lectures in 17S3 for he 
would have been only seven years of age at that date. 

John Rae practised as a dentist in Edinburgh; he was Fellow of the Royal College 
of Surgeons of Edinburgh and President in 1S0-4-5. His practice was described by the 
Hon. Henry Erskine as “ suaviter in niodo Et fortitcr in RE ”, He was the moving f P mt 
in the volunteers at the time of the threatened Napoleonic invasion. 

James Gregory, of powder fame, was the fifth of his family to hold a chair of medicine- 
His was an extreme case; his father John Gregory died suddcnlv when half-way through 
his course of lectures and James, still an undergraduate, was allowed to deliver the rest 
of the lectures. Dr. Conirie in his History of Scottish Medicine says that the chair of the 
Institute of Medicine was vacant for some time and as the name of James Gregory 
appears next on the list lie surmises that the chair was kept warm for James until he 
should have graduated. He went to Leyden and to Oxford before he took up his duties 
in Edinburgh. 

John Bell was a Fellow of the Royal College of Surgeons and in 1790 lectured on 
surgical anatomy. He had a lecture theatre built for him to the east of Surgeons' Hall. He 
is described by Conirie as “ an expert anatomist, good classical scholar, skilful draughts - 
man and etcher, ready speaker and polished writer ”, It was customary for the Fellows 
of the Royal College of Surgeons to serve in rotation in the wards of the Royal Infirm.tr . 
James Gregory attacked this custom with great vigour under the nom de plume o 
“ Dawplucker ”. The managers of the Infirmary took notice of this and made a regula- 
tion in 1800 appointing six surgeons to serve in rotation for two years, excluding in this 
way the younger surgeons including John Bell. As a result a bitter conflict arose 
between John Bell and Janies Gregory, who snuffed up controversy “ as the wild ass snuffs 
up the wind of the wilderness ” and did not scruple to placard the town and even 
the door of Bell’s lecture theatre with vituperative posters concerning Bell who replied 
with equal invective. Edinburgh became a battle ground of factions for and against. 
After a great deal of hubbub the affair died down; things returned to the regulation as 
it stood. . . 

Bell developed a bitter contentious spirit which did some good for he was the enthu- 
siastic champion of everv new idea of any value, especially clean wounds and the anasto- 
mosis of arteries. Like William Hunter he educated his younger brother. Charles Bell was 
eleven years John’s junior; he was persuaded to leave Edinburgh for London for John 
realized that no relative of his could hope for success in a town where such broils were raging 
against him. His health declined: he retired to Italy where he wrote some scholarly articles 
on Italian art. He died in Rome in 1820 and his grave is next to that of John Keats. In 
1891 a deputation from the Royal College of Surgeons of Edinburgh went to Rome to 
place a Celtic cross on his grave; a tardy tribute ro his great gifts. . 

1 One of John Bell’s pupils was John Barclav whom John Brown describes as “a stickit 
minister and capital teacher of anatontv and common sense ", The latter quality shines 
nnr in the dedication of his graduation thesis which was to "Dr. James Gregory and Mr. 

“ h B 2 i .. Barclav was a brilliant lecturer and a serious rival to Monro lertms. tie 
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was 15 when he joined the class; he served for three sessions as assistant in physiology and 
anatomy. It was said that Barclay had a “ set of assistants most attractive to zealous 
and aspiring students Nasmyth took the membership of the Royal College of Surgeons 
of Edinburgh, and then went to London as assistant to John Fuller, a dentist in Hatton 
Garden. The reason for this is obscure; there may have been some connexion between 
Andrew Wardrop, the uncle of James Wardrop, a fellow student, and John Fuller, but 
that is mere conjecture. Richard Downing, who edited the third edition of Fuller’s 
Popular Essay on the Teeth, says in the preface that Rae, Moor and Fuller were the 
first to lecture on the teeth in London, and it is in this preface that the tragic end of 
William Rae is recorded. Downing also states that Joseph Fox was his brother-in-law. 
As this edition is 1815 and Downing alludes to Fuller as “the late” it must have been 
before that date that Robert Nasmyth went to London. It may have been the influence 
of Fuller and his own manual dexterity which determined Robert Nasmyth to adopt 
dentistry as a career, which he did on his return to Edinburgh; he took the fellowship 
of the College in 1823 when he published his one contribution to literature on Tic 
douloureux. His manual dexterity is mentioned by Liston in his Practical Surgery; in 
particular an appliance in gold for the restoration of the upper jaw after excision 
for a tumour. It is in Liston’s work that mention is made of the first cap splint “ devised 
by my friend Air. Nasmyth of Edinburgh ... to have metal caps fitted to the teeth 
of the upper and lower jaws soldered or riveted together at their bases which shall have 
the effect when applied of preventing the remaining fragment of bone and chin being 
dragged to the opposite side This splint Norman Kingsley tells us in his Oral 
Deformities was copied in vulcanite by Gunning in 1856 and has ever since been known 
by his name. It is one of the splints in frequent use to-day in the maxillo-facial clinics. 

Robert Nasmyth was appointed dentist in Scotland to George IV, William IV and 
Victoria, the chair reputed to have been reserved for the last august monarch is now in 
the museum of the Odonto-Chirurgical Society of Scotland of which body he was the 
first president. There is a contemporary biographical sketch of him in the Forceps 1844 
“ from the amiability of his disposition and gentlemanly deportment free from envy of 
his brother practitioners who, however talented themselves, concede to him and place 
him at the summit of the profession in Edinburgh ”. 

He was the son of an Edinburgh clothier and his elder brother Alexander born in 
1789, two years his senior, had been adopted by a childless uncle, a prosperous paper 
maker, printer and wholesale stationer. At a time of trade depression the business came 
to grief and Alexander was faced with having to start life afresh. He had been a keen 
student at the University in chemistry and natural history and had attracted the attention 
of rhomas Thomson, afterwards professor of chemistry in the University of Glasgow, 
whom he now turned for advice which was that he should become a pupil of his brother 
obert. It was no easy matter for- a- man of 33 years of age to study under a younger 
brother and it speaks volumes for the characters of the two brothers that this pupilage 
3 A tutelage should have been the undoubted success it proved to be. 

At that time it was the custom for dentists to devote the early hours of the morning 
to treatment of the teeth of gratis patients and the number of these in Robert’s practice 
was estimated at 1,500 to 1,700 in the year. These patients were used as clinical material 
tor the teaching of the pupils and apprentices, and in this way Alexander gained exper- 
lence. Later he went to Paris for further study under Audibran, a leading dentist in 
at city who specialized in porcelain work. 

T a tCr "* ! Crm "' tb Audibran, Alexander Nasmyth returned to Edinburgh and then to 
ndon where he took the membership of the Royal College of Surgeons, London, 
n set up in practice in the neighbourhood of Hanover Square. It is likely that a 
nucleus of a lucrative practice awaited him among his brother's aristocratic and wealths' 
P Sh I • f had houses in the metropolis. 

- ort ) a f te r Queen Victoria’s marriage he was appointed dentist to the Prince 
thtTo " ho ’ c b armed with his personality and skill, recommended him as a dentist to 


of !7' mC , lls cllief interest was concentrated on his researches in the infant science 
th-ir TnL’r! A l ° " hich he devoted long hours of intense labour. It has been said 
hm ,i!,, • &oodsir and Alexander Nasmyth were fellow pupils in Robert’s practice 

father a th f C > Ucstion for Goodsir " as born in * is true that Goodsir's 

, . doctor in Anstruther, apprenticed him to Robert Nasmyth in 1830 and tlnr 

prance t ?83S NaS r my ? " ith G °° dsir ' s »c "'as lift in dtarge of the 

practice in 1 83a. Goodsir was a student under Robert Knox and succeeded Monro 

P Snr , of Anatomy in 1846. He and Alexander had interests in common 
for both were working on histology and Goodsir in 1838 gave that classic nanir n 
the British Assoc.at.on which was die -accepted teaching for the next fi tv veal ' On 
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Liston and all had refused to operate, diagnosing the tumour as malignant. He appealed 
to oyme saying that life was not worth living in his condition. Syme, whose skill in 
diagnosis was described by his great son-in-law Lord Lister as “resembling intuition but 
was in reality the result of acute and accurate observation and laborious experience well 
stored and methodized ”, diagnosed the tumour as benign and was justified in the result. 
Some years later when on a visit to America Svme received a visit from the patient who 
reminded him of how he had saved his life and Svme states in his System of Surgery that 
there, was no greater deformity than a receding chin. 

Ibis operation did not improve the relations with Liston and so the lists were set. 
On the one side was Liston the handsome man, the giant in strength who could 
control the haemorrhage with his left hand while he finished the amputation with knife 
and saw with the right hand, with onlv an assistant to support the limb: Liston who 
could amputate the leg at the hip-joint in less than a minute; the brilliant surgeon of the 
old school before the days of anaesthetics; and Syme the little homely man, equally 
brilliant, gentle and conservative, the first of the new school, shy and hesitating in his 
speech, but combative and, where the truth was concerned, tenacious in the extreme, 
with a knowledge of his own worth and a determination not to bury the talent with 
which he was endowed. 

As John Hunter said, a surgeon without a hospital is like a gardener without a 
garden, and Syme, undaunted, looked about for a suitable place in which to start a hospital 
of his own. Fortune favours the brave; Minto House, the town house of the Elliotts 
of Minto, came upon the market, Syme acquired it and adapted it to his purpose. 

Such was his reputation that when lie advertised for two house surgeons he received 
eight applications. At that time a young surgeon paid for the privilege and experience 
of serving under a senior and Syme received £100 from each of his house men. 

Things went from bad to worse with Liston for now some patients left the Infirmary 
for Minto House and one patient in particular, one upon whom Liston was about to 
operate, came to Minto House and Syme did the operation. Liston managed to g et 
possession of the public subscription book for Minto House and wrote across the page 
“ Don’t support quackery and humbug ”. Of course this could not be tolerated ana 
Liston had to make a full withdrawal and public apology and to pay the expenses o 
the threatened libel action. A climax was reached in 1833 when the aged professor o 
clinical surgery, James Russell, did an unprecedented thing — he offered to resign on condi- 
tion that his successor paid him an annuity of £300. Liston as the leading surgeon in 
Edinburgh was offered the post but he refused the condition, feeling sure that no one else 
would accept it. What was his chagrin when Svme accepted the post with the condition. 
And now Syme had his heart’s desire, entry into the wards of the Royal Infirmary, f° r 
certain wards were allotted to the professor of clinical surgery. As Liston was the senior 
surgeon in the Infirmary Syme, out of courtesy attended his lectures and operations un- 
deterred by the unequivocal marks of contempt offered him by Liston. This did not Inst 
long for in 1835 Liston was appointed professor of surgery' in the London University and leu 
Edinburgh. And now came the dramatic reconciliation. Liston wrote from London- 
“ I have no angry feeling towards y r ou and y'ou ought not to have any hostile feelings 
towards me; wi-ite and tell me that you wish our sores and grievances, not plastered over 
but firmly' cicatrised; there’s a surgical figure for you.” And then as a postscript, as n 
with a twinge of conscience, he adds: “ I am not so bad as you believe me to be.” 

It is just as probable that Liston was the aggressor in this quarrel as it is certain that 
he was the first to hold out the hand of renewed friendship without any suggestion of 
forgiveness on either side. Just as characteristic was the acceptance on the part of Syme 
of the proffered hand, he had always had a lingering affection for Liston. The storm had 
spent its fury, the skies were now clear never to cloud again; they remained fast friends 
for the rest of their lives. It is a psychological question whether they would have been 
reconciled had not a distance of about 400 miles separated their spheres of activity, 
for there is an old Scottish saying that friends are better apart. 

The long quarrel with Liston, the dispute with Argyll Robertson, the contest with the 
law officers of the Crown for the principle of direct against hearsay medical evidence, the 
“ battle of the sites ” for the removal of the Royal Infirmary to the meadows of Lauriston 
and Svme’s many private sorrows left their marks on his face. He seems to be the imper- 
sonation of Mr. Valiant for Truth : “ ‘ For though with great difficulty am I got hither yet 
now I do not repent me of all the trouble I have been at to arrive me where I am. My sword 
I give to him who shall succeed me in my pilgrimage, my courage and skill to him who can 
get if mv marks and scars I carry with me to be witnesses for me that I have fought His 
battle’s Who now will be my Rewarder.’ And so he passed over and all the trumpets sounded 
for him on the other side.” Lord Lister said of him that he was a good as well as a great 

m A fellow student with Liston and Svme in Barclay’s class was Robert Nasmyth. He 
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Psychiatric Effects of Severe Personal Experiences During 

Bombing. 

By Russell Fraser, I. M. Leslie, and D. Phelps 

lx this tvar hardship and terror have been meted out to civilians in a random manner, 
and groups of normal population can be found who have all suffered a similar major 
disaster; with these groups it is possible to studv the relative importance of various 
factors which may contribute to the development of neurosis after such an experience. 
During a recent survey in a heavily bombed English city, which involved the interviewing 
of approximately 1,000 individuals, one such group was studied in this way. 

Method 

(a) Choice of Sample— Records w ere obtained of all die cases admitted to the First Aid 
Posts during the period of heaiy bombing who were not recorded as physical illness or 
lnjurv between the ages of 18 and 65. These were then visited ten months later, some 
months after the cessation of frequent bombing. It was anticipated that, while throwing 
some light on the reasons other than physical illness or injury which send people to a 
I.A.P., this would provide a sample of those who had suffered severe personal experiences, 
and a nearly random sample of those whose experiences had been severe. For it was the 
usual practice for the A.R.P. workers to send all these cases to the post for an examination 
to exclude physical injury: also others who had suffered lesser experiences were often sent 
for a wash, accompanying others injured at the incident, &c. 

All traceable individuals were interviewed (127, or 75% of the “possible” sample and 
59%. of the listed names). These were first grouped according to the reason for their 
admission to the F.A.P. : — 55% (Groups A and B) merely because of involvement in an 
incident, 34% (Groups C and D) because of uncomplicated nervous symptoms, and the 
temainder (Group E) because of nervous svmptoms complicated bv physical illness or 
injury. Groups A, B and C were pooled to study the causes of neurosis development and 
included all those who had suffered involvement in a precipitating incident; only Group A 
gnes at^. unbiased indication of neurosis incidence — it comprises all those buried for over 
an hour. 

Collection of data . — All were first visited by a psychiatric social worker, and those 
‘ { sll enn S from neurosis, as well as several others, were then visited by the psychiatrist, 
v. lose attention was directed especiallv to assessing the incidence of neurosis, its causes 
an the factors tending either to its persistence or to its recovery. 


Incidence of Neurosis and Allied Effects 

(«) Neurosis. As indicated in Table I, among those who were buried for over an hour 
’ oup A), approximately equal proportions developed no subsequent neurosis, a temporary 
teii rOS1S 1^ 3 l P ers ‘ stent ’ neurosis, (i.e. symptoms still present at the time of the interview's 
n months later). Table I has been arranged to show separately neurosis whose in- 
enpac 1 rating effect was proved either by medical certificates or statements of absence from 
o". 11 f u ot * lcr cause; 40% of this group developed such neurosis — S% losing an 
< erage ot three weeks due to “probable neurosis”, 23% an average of eight weeks due 
\\ • I, | ltC tem P or _ a rv or slight persistent neurosis, and 11% an average of thirty-one 
ce s c ue to persistent neurosis of moderate severity. It may be noted that when the 
eurosis produced an incapacity for over two months, it was very chronic. Among the 
<.i cases o neurosis in Groups A-C. there were onlv two instances in which the incident 
did not precipitate it within a few days of the event.' 

' ‘ e ntly such a severe experience as being buried for over an hour, together with the 
> ot ter disasters which often accompany this, is more usually followed bv “ neurotic ” 
^"' 1 \'° mS , than °' hcr "'i-‘ ; e. and it is the prolongation of these 'to cause more than two 
s absence from work which should be regarded as an abnormality. Clearlv tht 
Jan. — Psych. 1 
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the Origin and Development of tile Pulps and Sacs of the Human Teeth ". In nn 
extended version of this paper in the Edinburgh Medical Journal in 1839 Goodsit 
expresses his indebtedness to Nnsnivth for his instruction in dental anatomv and surgery. 
\ irchow dedicated the first edition' of his Cellular Pathologic to Goodsir— “ the earliest 
and most accurate observer of cell life both phvsiological and pathological”. 

Alexander Nasmyth became a member of the Medico-Chirurgical Society in 1S32. 
In 1839 he gave a paper to that society which made his name famous, on die enamel 
cuticle which has ever since been known as Nasmvths membrane. He published a 
considerable work on dental anatomy in the same year. He was studying the cells 
of the dental pulp and the formation of dentine which tissue at that time was regarded 
as the ossified pulp. In the September of that year his name was on the programme of 
the British Association for three papers but when he arrived at Birmingham he was told 
that he could only describe his diagrams but that his papers would be published in full 
in the Transactions. When these were published the papers were only printed in 
abstract. Sir Richard Owen the next month, October, gave a paper in Paris in which 
he claimed to be the discoverer of the dentine-forming cells on the surface of the pulp- 
When this paper was published in the lav press a storm arose. A new partisan appeared 
in these controversies in the shape of the medical press, the Dublin Medical Journal 
the London Gazette and the Lancet, in the last of which the redoubtable Wakk} 
wielded a trenchant pen in support of Nnsmvth. It seems futile now, and as the then 
secretary of the British Association stated in a subsequent letter to Nasmyth “ it t 01 " 
all have been settled by any honest and sensible school bov in five minutes ”. 

It seems after reading through all the wearisome pages of abuse and refutation "hie 
flowed out of the press in a perfect deluge, that in justice to all parties it is likely that 
Owen and Nasmyth had arrived at the same conclusion with regard to the cells non 
known as odontoblasts; that Owen front the vantage ground of the Council of 1 * 
British Association had the opportunity of reading Nasmyth’s paper beforehand an 
in an attempt to conceal his real motive, which was to be the first in the field with tw 
discovery, he trumped up a charge of plagiarism against Nasmyth. Owens bad tat 
is conspicuous in all these disputes and but for that, and the mean tricks which he pla' 
on other men, as for example Retzius, John Tomes and Mantcll, his conduct 
regard to Nasmyth might have been overlooked. Huxley says in a letter that “ it nn>- 
be confessed that Owen does some very ill-natured things now and then ”. After expir- 
ing his opinion that Owen is supreme in comparative anatomv Huxley says “ 1 fed “’j 1 
I must always stand on my guard with regard to Owen ”. In the introduction to tft 
classic work Odontography Owen puts a long footnote showing his spite towards Nasniyn 
and charging him with plagiarism on Schwann, knowing that this would go down 
posterity with the effect of authority. 

In IS52, four years after the death of Nasmyth, Huxley gave a paper to the Mien > 
scopical Society in which he said “ die merits of Nasmyth have received such scant justice 
that I cannot do better than let them speak for themselves. Others when they conic to 
work over this ground cannot fail to acknowledge them as I have done”. These wort 
reached only the few while the many' have been influenced by the footnote u 1 
Odontography. 

A contemporary described Nasmyth as “ of florid complexion, sandy hair, strong S cot ' 
tish accent, slender and muscular, gentlemanly' and winning, benevolent, humane an 
liberal, ready to admit the merits of other research workers ”. Such a character colli 
not fail to suffer under the coarse abuse showered upon him by Owen. In 18-44 when the 
Roy'al College of Surgeons of London received a new charter and became The Rova 
College of Surgeons of England, Nasmy'th was one of the first to be elected a fellow, an 
honour he treasured highly as a recognition of his work. Shortly afterwards he had a 
paralytic stroke and died in 1 STS. At a banquet in America in IS56 Chapin Harris 
the pioneer of dental education in America and the first editor of the American Journo 1 
of Dental Science, rose to propose a toast “ to the memory of a noble pioneer who fc" _ a 
martvr to dental science, Alexander Nasmyth ”. Another example of the prophet in his 

own country. . 

This short survey of some of the contests at the end of the eighteenth and the begin- 
ning of the nineteenth centuries is a tale full of sound and fury, but it signifies that the 
contestants had such a degree of enthusiasm and love of the art as made them impatient 
of unreasonable opposition and encroachments upon their discoveries and reputation. 
All the contestants were considerable in anatomy and other branches of natural know- 
ledge, and all, save one, were Scotsmen. 
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he had been torpedoed several times. At the time of the incident he had been enjoying 
his responsible post and his home life. 

(2) Moderate persistent neurosis. Case S26 was a married man of 51 with no family, 
who had been in his shelter room when his home had been hit, covering him with 
debris up to his chest for two and a half hours. During this time, he had feared his 
wife was killed, was scared of the falling bombs and of not being found. His business 
— ■ «. small shop — had been destroyed by the incident. He was admitted to hospital with 
paralysed legs, which recovered spontaneously five days later. During the first few 
weeks he was depressed and worried over his affairs and over the pain in his back 
(nothing abnormal diagnosed by X-ray) which has persisted, and could scarcely sleep 
at all. He has been under doctors ever since, including a period in hospital for treat- 
ment to his back and to his “nerves”. He only began to pick up six months later when 
he was able, with his wife’s help, to recommence his business. He had previously kept 
good health, and been a cheerful, energetic and sociable person, well known in the 
neighbourhood. 

(3) Slight temporary neurosis. Case S33 was a married woman of 46 whose house 
had been hit, covering her with debris in the gas cupboard for an hour ; on her release 
bombs were still falling and she saw the large crater, so near — though she had not 
been very nervous before, she now felt “ she could run for miles ”. Her son had been 
seriously injured beside her. She felt fairly well the next morning, but was worried 
and could scarcely sleep for some weeks; “ one worry after another ” had come upon 
her after this — her son’s injury, her husband became ill and her daughter died with 
T.B., arranging a new house, &c. However she has since remained well, except for 
a period of a few weeks in bed in the winter when she was “ run-down She had 
previously kept good health and been of an energetic, stable personality. 

(b) Other effects. Trekking and evacuation . — Both trekking and evacuation correlated 
with neurosis development, being highest in the persistent neurosis group, and lowest 
amongst those with no neurosis. Permanently moving to a safer area was more frequent 
in the neurosis group, but not any more frequent in the persistent neurosis group. Of 
Groups A-C 27% (24) later trekked — 1S% (17) regularly for a period of over two weeks: 
the majority of the trekkers had had very severe experiences or had been to the Post with 
nervous symptoms. 32% (29) of the same group evacuated for a period after their 
experience, and 55% (52) neither evacuated nor moved permanently to a less bombed 
district. 


Causes of Neurosis Development or Persistence after Severe Personal Bombing Experiences 
Using the group of all those who had suffered such experiences (Groups A-C) this 
problem was studied in two ways — (1) by comparing the incidence of various factual data 
in three subdivisions of the group (those who had developed no neurosis, a temporarv 
ncurosis, and a persistent neurosis), and (2) with each individual: after the interview an 
opinion w-as formed where possible of the main factors responsible for the development 
ot neurosis, and for its persistence or recoverv. There were only 94 individuals in this 
S-P °f whom 73 developed neurosis. 

(1) The composition of the group and their bombing experience .- — Analysis of the age. 
sex and marital status of the group indicated that it approximated to the adult population 
u if ,| UCn ' X<;arlv had had" previous bombing experience average for this heavily 
ombed area (i.e. at least three months' exposure to fairly frequent and severe bombing 
near a target area); for 64% of the group the precipitating incident had involved being 
uriec , and nearly all had lost their homes. Most came from a heavily bombed area of 
t e cu;, and for over half the precipitating incident had occurred during a “blitz”. The 
S °t21 j taU ; S • ma j 0 rity was that of the lower working class. 

. L) , . "mysis of the factual data . — The important points of this analysis are summarized 
in a c 1. space has precluded the inclusion of fuller tables. 


AVn LE VWDw?5fc ATION ’ OF VARIOUS FACTORS TO NEUROSIS INCIDENCE 
U INSISTENCE AFTER SEVERE PERSONAL EXPERIENCES DURING 
BOMBING (GROUPS A, B AND C). ‘.'4 CASES. 


. Factor 

Age, sex, m. status 

No neurosis 
Younger ?. 

Temporary neurosis 

Persistent neurosis 


Males, 

fewer 

widows 



Bombing experience 

Less 

t 

Not clearly 


severe 


different 

Abnormal personality 

lll° 0 (Chronic 

34% 

49% 

Abnormal living conditions prior ... 

neurosis) 

«°o 

18% 

18% 

Abnormal emotional reaction at time 

62° 

59% 

92% 

Serious effects by raid on life 

1° 

* o 

43% 

55 % 

No change of home area or evacuation 

M% 

51% 

44% 
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the treatment j»ivcn— so'tlie^h * d ^P ends P'‘ rl] Y 0,1 the environmental conditions, and 
S C , SO thc above %«*» can only refer to the city investigated. 

table i.— incidence and duration of neurosis. 


on 



Little or 
no neurosis 

I 

a b c 

r, 4 2 

Temporary 

neurosis 

Persistent 

neurosis 

Group 

A. Buried over 
one hour 

II 

bed 

III 

bed 

3 5 4 


(34%) 

(32%) 

(34%) 

Total. — 

Group A ~ B -f- C 

(35%) 

<:«%) 

(31%) 

-’1 7 o 

^0 7 i 

11 8 10 


Total 

as 


94 

neurosis SUBDIVISIONS V 

ofloss of worktime c and H v,.,, % ■ neurotic symptoms, b — Neurosis without evidence 

Probable ncuro is lld and IIM N ™ s "' lth cv,dcnce of absence from work. (Ib and tv- 
no ana 1 lid— more severe symptoms than lie and IIIc). 

,, , . Group A Groups B & C 

At era R c worktime lost. Ic — 3 weeks 2 weeks 

11° — S weeks 2 weeks 

.//R — 8 weeks 5 weeks 

Illd— 31 weeks 21 weeks 

made^ for anv^nh "bnormal anxiety during raids. — In the interview inquiry was 
perform his iml-il'm i- - s - n 'P tc > n 's of ill-liealth, and then whether he had been able to 
mood and nreorcimirtn and . , J a * 3Its ; So n discussion evolved which usually elucidated the 
judged to be present tvher>"!l!' OUt ,tS a PP, earin g to he directed to this end. Neurosis was 
mental activity wb.Vh l J* J^ cr P "’ as cwdcnce of any interferences with normal or usual 
if there was this indirorr . .-‘Y^ ^ ro P 1 tilis cvc nt and had lasted for at least a week. Only 
be attributed to mv r>h c .' ldc ”F c °J mood or other neurotic disorder, and if it could not 
was graded -iccordfm d, p° rdcr > was neurosis noted. The severity of the neurosis 

workfi me £ ‘ X! interference with function. It will be remembered that actual 
and retired individuals 'ivi” a , so to nieasurc dlc severity — except for some housewit® 
of anv inomeitv ir \- i 1C j t ,( ; rc was room for doubt concerning thc neurotic bass 
ThZ A- P -a 5 ’ Classed as probable neurosis b 

ymptoms subsidin^rivh - S ° aSked n !’° at their tcnden cy to somatic anxiety during raids. 
)U1 proms subsiding within ciuarter-hnlf an „r .t._ r , •, _ _i ® „ nr 



raids than y the V b had N been 1: a . ,ai ? e P ro P ort ion (60%) were still more anxious during 

the raids" This mav it ^ UIC ‘ dem: 51 % "ere then abnormally anxious during 

living 1 in a L 'v.th 45% f or another random group of housewives 

had fltered their r r ' Ct rh .“ In m °« ^stances where the experience 

to anXi «y the raids, this change had been persistent, 

arrival rccord available of the clinical state on 

nervous svmntoms bad 1 r y A n °" e T™ m yerv ac,,te P anic those admitted with 

restless^ anxTere m denr«rin admitfcd ,n vanous *8«*s of emotional excitement, acute 
restless anxiety or depression, often with tremors, in “ dazed ” states or is “ shock ” 

type - S ° f neurosls werc seen:— anxiety state (11%) anxiety and depressive 
sta e (56%) depressive state (16%), anxiety state hysteria (16%) I n most ofTbese 

features ^vere^Tddecf larer.^AIosTo'f these^ase^vrer^in^htre^^ ^ ^ 

The type of disorder discovered may be illustrated by a few typfeal ’case- Wstories . nCUr ° " 

k4 d ^th b t ryi "C T garter an'hourf andT™amn^two S cWHrCT ’were 

kdled, the two others seriously injured, and his wife subsequenriy dev eloped i neurosis. 

fed S S“ a mental ^ T ^ ? th / rs; > a ™S the* SS made him 

reel m a mental ire nzv and he finally fainted and was taken to the FAP and 

thence to hospital. There he felt " terrible-miserable and collapsed ’’ did not sleep 
for two days, and vomited frequently during the first few days. He left hospftal after 
a week arranged all the family affairs, while living with friends out of the town-he 
found this a help as it prevented him thinking, but was completely exhausted each 
evening. During the first two months he felt very depressed and lost a stone in weight 
Then he returned to his home and work, and began to sleep again, to feel less depressed 
and worried and gradual 1> regained his energy. He is still somewhat below par but 
performing his responsible work efficiently. Previously he had always had good health 
and had been an energetic, stable, serious and conscientious p erson. In the last war 
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(5) Conclusions concerning the causes of the neurosis persistence or recovery . — From the 
previous factual analysis it emerges that neither living conditions prior to the experience, 
nor the nature of the bombing experience are important factors for persistence. But 
personality defects, severe emotional reaction at. the time, and possibly disturbing effects 
of the incident on the individual’s pattern of living are likely to predispose to this. Other 
important factors emerged from the individual assessments. While in the analysis con- 
tinuance of living in the district did not. appear to predispose, it must be remembered that 
several evacuees were not seen. Continuance despite lack of confidence did appear to he 
an important cause of persistence ; delayed return to normal work, interests and activities 
were similarly found to be important. Clearly the individual may he helped by the Doctor 
or Social Agencies : apart from any other treatment, they may reduce these strains, promote 
an environment and attitude suitable for recovery, making appropriate adjustments as his 
condition improves. In these ways they had helped in some instances, in the majority 
they had intervened little or not at all, and in others they had even hindered by encouraging 
opposite attitudes and tendencies. Another relevant factor was the tendency for the 
neurosis to become very chronic if a disorder of moderate .severity lasted over one or two 
months ( see Table I); this suggests the importance of assisting recovery when this does not 
appear to be commencing within the early weeks. 

' Summary 

(1) A group of cases, who had been admitted to F.A.P.s in one English city during a 
period of heavy bombing, was followed up ten months later; all the .traceable cases (127— 
76% of the possible sample) were visited; a severe personal experience had been the main 
reason for admission in 55%, and had preceded the admission in 75%. 

(2) Of those who had been buried for over one hour (35), 66% developed neurotic 
symptoms, and 40% neurosis which had caused absence from work; in about equal pro- 
portions the neurosis was either temporary or persistent (i.e. for ten months). 

(3) The type of neurosis among those who had suffered personal involvement was 
predominantly mixed depression and anxiety (56%) or either of these alone: a further 
16% were cases of anxiety hysteria. 27% had trekked, and 32% evacuated for a period 
following the experience, while 55% neither evacuated nor moved permanently to a safer 
area of the city. During the raid ten months later 51% were abnormally anxious, and 
59% had become more nervous during the raids. 

(4) The causes of neurosis development or persistence were studied on the whole group 
who had suffered personal involvement (94). 

(5) It appears that neurosis is likely to follow severe personal air-raid experiences, which 
at the time upset the individual emotionally, or produced a serious upset in the pattern 
of his living by destroying a much-esteemed home or a close friend, especially, but not 
only, if he is of unstable personality and was at the time living under some other strain. 

(6) Neurosis, after such experiences, is likely to become persistent when the personality 
is unstable, living conditions have become an abnormal strain, either due to general diffi- 
culties or to residence in the danger area despite the absence of confidence. Recovery tends 
to occur when such factors are eliminated and the earliesr possible resumption of full 
normal activities is facilitated and encouraged. 


Neurosis in a London General Practice During the Second and 

Third Years of War 

By J. Whitby, M.D., M.R.C.P.. D.P.M. 

Dus paper is intended to be a study of the effects of the second and third vears of war 
on the neurotic or potentially neurotic elements in a London district. It is based on the 
records of a general practice with which I was associated for eleven vears prior to the war 
and during the first half of the war. When J left this practice to take up psychiatric- work 
entirely, the records were continued bv mv colleague. Dr. Patrick Walsh, to whom I am 
deeply indebted. 

. t J lc outbreak of war there were about 3,000 private patients on the books. Patients 
insured under the National Health Insurance Scheme have not been included in this 
study. They were mainly lower middle class, with a sprinkling of higher social grades 
and were a fair sample of the district, except that the ratio of females to males was 2 - 1 as 
wives of panel patients would be included but not the husbands. 
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(a) Age, sex ;ind marital status: The group is probably too small ; for a comparison of 
these factors, but there were more elderly people, females and widows in the neurotic group; 
many were made widows by the event. 

(h) Bombing experience: The severitv of the experience could not be satisfactorily 
measured, but the high incidence of neurosis, compared with what was found in the 
general population was clear evidence of the importance of this factor — if such evidence 
'vere needed. The non-neurotic group had suffered slightlv less severe previous and pre- 
cipitating experiences than the neurotic groups, but it did not appear that the persistent 
group was distinguished by more severe experiences. 

(c) Personality: Except for 2 (10%) with other neurosis already -present at the time, 
the non-neurotic group gave no evidence of personality abnormality, while in the temporary 
neurosis group 7 (24%), and in the persistent neurosis 17 (49%) did; Probably too high 
a percentage with apparently normal personality did develop a neurosis, for either its 
development or its persistence to be attributed mainly to personality defect, even i a 
allowance is made for the difficulty of this assessment. 

(d) Living conditions prior to the incident: For each individual an assessment was made 

as to the extent (if any) to which these conditions bad provided unusual strains or 
restrictions. ' ; 

Among the non-neurotic group none bad had serious abnormal! ties, ji.e. financial or other 
handicaps, worries, restricted interests or activities; 16% had slight difficulties of this 
sort. In each of the two neurotic groups- 18% had had serious difficulties and 11% an 
14% respectively slight difficulties. j 

(e) Emotional reaction at the incident — the subjective nature of die experience; Among 

Group A 50% had reported being abnormally upset: nearly all of these developed neurosis 
(90%). This was only more frequent among the group developing persistent neurosis, 1 
should be remembered that all of Group A had suffered a very severe experience, an 
this may explain why an unduly severe initial reaction distinguished only the P crsl!te '’j 
neurosis group. While the high incidence of initial terror and upseri should be correlat 
with the high incidence of neurosis in the whole group, the figures do suggest t c 
importance of other factors, particularly for the temporary neurosis group. . 

This assessment is unfortunately only based on their own reports hut probably g in> 
some index of die initial psychic trauma. 

( f ) Other effects of the bombing incident on the individual's life: Two possibly import 30 
effects were available for assessment, the loss of a close friend, or of a borne which 
especially important to the individual — because of associations, of its being their u' or 
place (e.g. shop), or of its being the main interest of a restricted life, &c. Either or bot 
of these factors were present in 25% of all individuals in Groups A-C’: in 4% of the group 
developing no neurosis, 43% of the temporary neurosis group, and 55% of the persist 0 . 11 
neurosis group. This appears to be related to the neurosis development but little to u s 
persistence. In all but one of those who developed neurosis after being buried one 11(1 11 
both these factors, as well as the iniual terror, had been present. 

(g) Continuing living in the danger area: It is particularly hard to differentiate cm ,5C 
and effect here; bur the figures are against this alone being an important factor either 
for neurosis development or for its persistence (see also below). 

(3) Individual assessments. — For 64 (88%) of those who developed a neurosis it " a> 
possible to assess a main cause — in 49% the initial terror, in 29% other effects of th c 
incident on the individual’s life, in 13% thc instability of the personality, and in 7% othc r 
miscellaneous factors. 

Causes of persistence were assessed in 64 cases. Apart from personality or constitution 
which seemed to be thc main factor in 21%, two main social settings stand out as being 
judged mainly responsible for its persistence, in 31% living conditions since the incident 
which had caused abnormal mental strains (broken homes, financial strains, changed work- 
long travelling and working hours, worries about children, invalids in the family or home, 
living in partlv damaged or inadequate houses, &c.) and in 41% continued residence in the 
danger area despite loss of confidence. Among 25 (44%) cases recovery was mainly attri- 
butable to environmental factors — 58% to reduction of the exposure to raids (i.e . fv 
temporary or permanent removal from the area, or the later decrease of raids) and in 18% 
to the resumption of normal work interests and activity when adequate recovery- find 

° C f4 ^Conclusions concerning the causes of neurosis development.— T he above analysis 
Indicates that neurosis is likely to develop, especially in an individual whose personality 
d fective or whose living conditions at the time of the experience were either restricted 
l ' y )Ut n lso in others if thc incident upset them emotionally and seriously dis- 

01 U-d the pattern of their life as bv destroying a much-esteemed home or a close friend. 
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tu 
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evacuation of the predisposed, a sort of natural selection, and although many of the 
evacuated came up to see me periodically, they attended less often than normally, and 
there must have been a still greater relative rise than the graph indicates. 

There was no change in the sex ratio which, as in 1937, was two females to one male 
for all illness: and 3 females to one male for nervous illness. The average age of this 
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To 'Study the incidence of neurosis in war, wc must first define what is meant by the 
t< j rm neurosis for this purpose. In the mild cases seen in general practice the question 
o physical predisposition is much more important than in the chronic or severer cases 
seen by the psychiatrist. It is a commonplace to sec in the. same patient a mild anxiety 
state or depression associated at one time with an infection, at another time with psycho- 
logical stress. Symptoms or signs referable to disturbed functioning of the nervous system 
may occur with, and be symptomatic of, structural physical disorder, and yet he aggravated 
by either the progress of the disease or by psychological factors. The relation of physical 
factors to the mental ill-health may be of all degrees, from mere concomitance to main 
cause, and the predisposition may frequently be both physical and psychological, the pro- 
portions varying from case to case, and in the same case at different'times. To disentangle 
such factors which might be either cause or effect in the same case would make the task 
unnecessarily complex, and it was, therefore, decided to study nervous symptoms rather 
than strict neurosis. Under this heading would be included such symptoms as nervousness, 
depression, insomnia without obvious physical cause, and such signs as those of somatic 
anxiety or conversion hysteria. In practice about half the cases seen had physical dis- 
orders also, due partly to the foregoing considerations and partly to the fact that many of 
these patients were not accustomed to seek treatment for minor nervous disturbances, and 
only came when some physical disorder gave them an excuse. 

The number of such patients seen in the two years was 330, but ns 20 had incomplete 
records they are excluded from analysis, although they appear in die attendance figures, 

A further 35 were not known prior to the period studied and are rejected, leaving 275. 
Of these, 234 had nervous symptoms during this period and the remaining 41 were seen 
for physical illness, but had a known predisposition to nervous symptoms. Known pre- 
disposition is rigidly defined as having had treatment for such symptoms before September 
1940, and generally, it was pre-war. Anxious personality, mild enough never to bate 
required treatment, even bromides added to their medicine, was disregarded, as 
inference from present symptoms. 

The inquiry falls naturally into two periods, September 1940 — May 1941, during which 
the air raids on this district occurred, and June 1941 — August 1942, when the distort 
was raid free. The incidence of neurosis in the first period has also been reviewed by !«• 
Aubrey Lewis in the Lancet (1942 (ii) 175). 

The amount of bombing was about average for a London suburb. Severe experience was 
small and only nine of these patients had been bombed out of their houses, although tins 
had occurred to some other patients also, without the development of nervous symptoms 
Broken windows and minor damage to houses was common. Two had had relatives kill 
in their presence; a number had seen injuries and a smaller number sustained injuries. 

To study the incidence of nervous symptoms, a comparison has been made with 1937- 
which was the last peaceful year. In this year there were nearly 8,000 attendances 
among 1,237 patients, and 30% of the attendances were for nervous symptoms. *‘ 1C 
picture changes, however, when we look at the monthly distribution. Fig. 1 gives the per - 
centage of total attendance which was for nervous symptoms, and. in 1937, shown by the 
dotted line, the percentage ranges from 20% in the winter, when physical illness is frequent, 
to 41% in the summer when such illness is low, chronic neurosis being little subject to 
seasonal fluctuation. The other line gives the corresponding percentages for the pet 1 ™ 
studied, and it will be seen that September, October and November 1940 were abnormally 
high, whereas the remainder of the year was about normal, with minor variations, due to 
seasonal differences. The percentage for these three months was 41% as against -’2% 
for the corresponding period in 1937. Percentages, rather than absolute figures, arc used 
as being more reliable for an available population fluctuating in size. 

To interpret this, one must consider whether the composition of the population had 
altered materially. That considerable movement of population had occurred is shown 
by fig. 2, which gives the total attendances, compared with the normal curve of illness, 
based on ten years’ average. This demonstrates the effect of evacuation at the beginning 
of the war, but shows that, by September 1940, attendance had nearly returned to normal, 
and most evacuees, apart from children, had returned. A fresh evacuation caused another 
sharp drop in September 1940, with a continued fall for three months. Individual case- 
histories show dial evacuation proceeded steadily during these three months, and then 
practically ceased. How did this affect the proportion of patients predisposed to nervous 
symptoms who remained? An investigation of the percentage evacuation amongst the 
different groups of these patients, showed that aggravated cases evacuated more than 
stationary and predisposed more than non-predisposed. Hence there was a differential 
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always due to air raids and often benefited by a short discussion of their problems, ns well 
as sedatives. As opportunity occurred for most of them to be seen again, for various 
reasons, during the next period, the results of treatment will be deferred until this period 
has been discussed. This covers June 1941 to August 1942, during which there were no 
raids in the district. The curve of percentage attendance for nervous symptoms (fig. 1), is 
of normal shape, with summer and winter fluctuations; though these were in different 
months to 1937, but it runs at a lower level. The total attendance for the third year 
of war was 4,000, as in the second year, but only 26% for nervous symptoms as against 
31% in the previous year and 30% in 1937. To interpret this fall again requires considera- 
tion of the composition of the population. The total attendance curve for the year (fig. 2) 
is grossly abnormal in that it hardly shows the usual winter rise, which is a new pheno- 
menon in my experience. The explanation appears to be that during the summer, after 
the raids, people no longer neglected their minor illnesses, but when the evenings grew 
dark thev did. Furthermore, during the winter the available population declined owing 
to my continued absence from my practice, and to more absorption of women into war 
work, when thev became insured patients or moved away, so flattening out the normal 
winter curve. In the summer of 1942. the decline was neutralized by renewed attention for 
minor illness and return of evacuees. Thus the total remained stationary. There is evidence 
that all these factors were operative, but the only one that affects the neurotic population 
especially, is the return of evacuees, which took place more among the healthy than the pre- 
disposed, and so lowered the percentage of predisposed in the district. This is not enough 
to account for such a fall in nervous svmptoms. All this suggests that the mental health of 
the resident population remaining, was better than pre-war. Table I gives some direct 

TABLE I.— COMPARISON' OF MENTAL HEALTH SEPTEMBER 11)40— MAY 1041 


AND JUNE 1041 — AUGUST 1942. 

Well or 

No. improved Same 

Worse 

Not 

seen 

again 

Attended for nervous symptoms, September 1940 
—May 1941 

16S 

GG 44 

IS 

40 

Well September 1940 — May 1941, but cither of 
known predisposition or developed illness later 

107 

:i7 (well 
throughout) 

GG 

4 


275 

103 

34 

44 


evidence on this point. This is a comparison of the mental health of ill or predisposed 
patients in the two periods, and shows that 84 were worse; at least 66 better; and 44 not seen 
in the second period. The majority of the latter, however, were not chronic, but intermittent 
attenders, who would have come in again if they had had symptoms, so the probability is 
that more were better than worse. Further evidence is supplied by the fact that out of a 
remaining population of at least 1.500, there were onlv 20 new cases of no known pre- 
disposition as against 47 in the first period. 

It must not be assumed that this low level of nervous symptoms in the remaining 
population implied a low level in the original population of the area. There was still a 
relatively large proportion of potential neurotics remaining evacuated, and gradually going 
to other doctors. Nevertheless a rough estimate of the amount of drop in attendance due 
to this still does not cover the decline, and the conclusion must be that the amount 
of nervous symptoms for which treatment was sought, was slightly lower than pre-war. 
Fhe 66 new cases seen in this period occurred in predisposed persons in 46; more than half 
were unrelated to war, and 17% were mainly due to physical illness. In addition, many 
of the previous group were seen, 18 for fresh exacerbations, others for stationary or 
recovering nervous illness, or for physical disorders. The new questions of girls going into 
industry arose only in the insured population and are not studied here. 

TJese cases resembled those of the previous period in their symptomatic diagnosis and 
mildness, but the occurrence of a few prolonged, though not severe depressions, was a 
new feature. These were often associated with war problems. 

lhc early and late results of treatment of the earlier group of cases may now be 
considered. Table II shows that the immediate outcome of illness was good in the pre- 
disposed, if not chronic, and very good in the non-predisposed. The late results showed 
some tendency to deterioration in chronics, but improvement was generally maintained 
in the others, cspeciallv as manv of those not seen again were nrobablv" not needin'* 
treatment. ' & 

It would be premature to give figures about the 66 late cases, but my impressions have 
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population rose from -15 to 48, due to the fact that evacuation of young mothers, and 
absorption elsewhere of the younger elements more than counterbalanced the evacuation 
of the elderly; but this could not account for more than a little, if any, of the rise, as this 
should produce a corresponding rise in physical illness. 

To test whether an apparent rise might be due to a fall in physical illness, the expected 
attendance for each kind of illness was calculated by deducting the effect of evacuation, the 
amount of the latter being known by a local official survey. It was then found that the 
attendances for* physical illness, in 'the three months, were so far short of the expected 
figure, diat it must mean that people were not bothering about minor illness. This was 
known to occur by the reports of patients, but that people were equally neglecting their 
nervous illness is shown by the fact that the ratio of attendances, per patient, was running 
at an equally low figure for both. 

It must, therefore, be concluded that there was a small but real increase in nervous 
symptoms, sufficiently marked to require treatment for them, during September, October 
and November 1940. What was- regarded as a normal degree of apprehension in relation 
to air raids has not been included. 


During die next six months of air raids, nervous symptoms were 30% as against 29% 
for the corresponding period of 1937, and the curve is of approximately normal shape. 
Evacuation had now ceased. The total attendance curve shows the usual seasonal 
fluctuations, but the amount of attendance was about half normal. This was due to uic 
absence of epidemics, the continued neglect of minor illness and later on, my own absence 
on other work. There is other evidence that the impact of the air raids had worn 
off. Case-histories showed that mild cases had largely cleared up. The ratio of attendances 
to padents for nervous illness had risen slightly, as mild cases ceased to attend, hut was 
still below the normal figure, due pardy to evacuation of chronics, as well as failing w 
attend for treatment. If one allows for the evacuation of the neurotically predisposed, 
there was probably a very small rise persisting in this period. The bulk of the population 
bad adjusted to the new conditions, and found a feeling of security by all sorts of devices. 
Bedrooms on upper floors were now scarcely used, and people slept either downstairs or W 
Anderson or other shelters. To many, sleeping under a table, or under the stairs, 
relief. Very few of these people went to tubes or out into the country to sleep at nigW- 
Much ingenuity was used to make the new conditions tolerable and very few complained. 


The tctiological factors in the 1 13 aggravated cases of these nine months were many, 
but could be broadly classified into: (1) Air raids. (2) War problems, by which is ntcM 
other psychological stress directly due to the war, such as occupational and evacuation din>- 
culties. (3) Domestic problems, such as family anxieties or marital infidelity. (4) Personality 
problems where difficulty in pre-war adjustment existed and there was no apparent ' 
adequate precipitating circumstance. (5) Physical : where the symptoms were consider! 
to be mainly due to physical disease. 

These factors, were, naturally, often multiple, but if a somewhat arbitrary selection of 
the main factor be made, more than half the cases were not directly, related to the war. 
and, in one third of the total, war problems predominated. Air raids were relatively 
more important in those of known predisposition. Physical disease was the main factor 
in 8%, but contributed in others. Where air raids were a factor, the first attendance "' !1S 
in the first three months in 71%, whereas where war problems were factors, only half u’ c 
cases attended so early. Thus air raids gradually decreased in importance, and war 


problems rose. 


The number of attendances and duration of treatment for the exacerbation or illness, 
showed a close correlation between predisposition and severity, as judged by this standard- 
Thus: the 28 aggravated chronic cases, averaged nine attendances over sixteen weeks: 
the 58 aggravated predisposed, four attendances over six weeks; and the 27 non-predisposed. 
two attendances over three weeks. Clinical records confirmed this, and neurosis of any 
severity was almost unknown, without known predisposition. About half the predisposed 
had mild illnesses and about three-quarters of the non-predisposed. The mildness of the 
illness in the latter, is shown by the very small number of attendances, but there were 
about ' another 20 cases in this group not included here. -as their mildness did not 
justify detailed analysis at the time. Patients presenting only- what was regarded ns a 
normal degree of apprehension arc not included at all. 

The clinical classifications were mixed, as usual in psychiatric practice, and the cases 
were no different in kind to those seen pre-war. To go by the main symptomatology, 60% 
were mainly anxiety states, 35% mainly depression and 5% mainly hysteria. Depression 
slightly commoner in the non-predisposed. rhe milder anxiety states were not 
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Section of Otology 

President — F. C. Ormerod, F.R.C.S. 

[November 6, 1942] 

DISCUSSION ON THE PREVENTION OF CHRONIC OTITIS 
AND DEAFNESS 

Mr. W. Stirk Adams : Though the preventive approach to otitis media has been widely 
practised during the past twenty years there is still a high proportion of chronic suppurative 
otitis media in existence, and I am able to supply four recent references bearing on this 
incidence. 

The most complete figures are those for recruit examinations in the American Army 
of 1918 (Britten, 1941). and cover nearly a million men. The average incidence of 
chronic suppurative otitis media per thousand drafted men in that year, throughout 
the country, was 6-81, and while this average was nearly true for many of the States, 
variations between 15-14 per thousand in Rhode Island, with New York and Pennsylvania 
following closely, at one end of the scale, and Florida with 1'29 per thousand at the 
other. Again from America is a preliminary statistical report of volunteers in the 
Southern New York district of the Second Corps area (Leone, 1940) — June, July and 
August 1940, ages 18-35 — where in a total of 6,047 candidates, 32-5% were rejected, 
and of the rejects 10% were due to failure to meet the hearing requirements. The 
majority of this group were found to be suffering from purulent otitis media in acute 
or chronic form in one or both cars associated with impaired hearing. While, again from 
America, in the examination of the National Guards pass reports (Haas, 1941), 7-2% 
of chronic suppurative otitis media were found in 4,158 examinations in November 1941: 
while ear defects, including deafness here constituted 15% of total rejections. 

In this country, in reporting the first thousand cases which attended the Ear, Nose 
and Throat Department in a Military Hospital in 1941, Major D. H. Craig (1941) states 
that of these 243 were of chronic suppurative otitis media, and reflecting on the value 
of recruiting statistics, he states that in many cases, though the patient had an obviously 
long-standing chronic ear. no note of this fact was found on his medical history sheet, 
and he adds: "It would seem that a routine examination of the drumheads on enlist- 
ment is not always made. It is Iikelv that the incidence of chronic suppurating ears 
among the troops in the area is actually much higher than the actual figures relate — a 
melancholy reflection when one considers that efficient local treatment in the earlv 
stages of an acute otitis media would render the chronic ear non-existent." 

Chronic suppurative otitis media or its sequela: is found most often in those whom 
we regard as the hospital class, and while we know that an acute otitis can develop and pass 
into a chronic infection in an adult, particularlv in epidemic times, most adults obtain 
treatment for this condition. It is in children, however, that the largest numbers of 
acute middle-ear infections are found. In the Children's Hospital, Birmingham, for manv 
years we have averaged between 600 and 700 new patients every year under treatment, 
and in one year (1939) the total was over 1,000. 

From January to October 1942, 1,036 patients have applied to us for treatment for 
acute otitis media and of these 227, 21-5%, were under the age of 1 year. The majority 
of these are treated as out-patients but in any case where the response to treatment is 
unsatisfactory the child has been admitted to the wards. My thanks are due to the 
Board of Management at the Children's Hospital and to niv colleagues on the Medical 
Staff for their co-operation. In the past year my Board has allocated one-sixth of the 

Jan. — Otoi . 1 
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been that although mild, they tend to be more prolonged, and not to recover so completely. 
This would correlate with the fact that causal factors arc persisting in many of them. 
The question of the extent to which those of known predisposition developed a nervous 
illness or exacerbation, may now be answered. Of 22S such patients seen. 38% were 
a 8S ravatc d >n the first period and 24% in the second period, but one-third remained well, 


TABLE II,— EARLY AND LATE RESULTS OF TREATMENT IN PATIENTS SEEN 
FOR NERVOUS SYMPTOMS. SEPTEMBER 1940— MAY 1941. 


Cases seen 
September 1040 — 


Condition when 
seen September— 
Not 

needing 

treat- Partially 

last 

•May seen 

Not 

Condition when last 

June 1D41 — August 1042 
compared with the 
earlier period 

iSOl 

May 1041 

No. 

ment 

recovered 

improved NNT 

PR 

Stai. Worse seen 

Chronic aggravated 

2 ^ 

— 

s 

20 1 

S 

s r. 5 

Chronic stationary 

44 

— 

— 

44 — 

1 

:;i i' 4 

Chronic impro\ ed 

II 

— 

11 

— — 

i; 

J i 3 

Illness known pre- 
disposition 

5S 

SO 

2:; 

.» II 

10 

4 I 23 

Illness no known 
predisposition 

°r 

20 

0 

1 17 


2 •• 


103 

50 

48 

70 20 

:;7 

44 IS 411 


or bettci-, throughout. As 22S is considerably below the number of persons of known 
predisposition remaining in tile area, who would have attended if they required treatment 
for any cause, the proportion of such persons who had no nervous symptoms for wnt 
treatment was sought, must have been much higher, probably at least one-half. 


Conclusions 

The S,000 attendances during the second and third years of war have been analysed f« 
nervous symptoms. There was a small but definite increase in nervous symptoms dunjf 
the first three months of air raids in September. October and November 1940. but t ^ 
incidence then gradually fell co normal, and became below normal after the raids cea.'N- 
These cases were mild, at least half not directly due to war, and in the others, war facto » 
other than raids, became increasingly important. Those known to be predisp 0 ^ 
accounted for 75% of all cases. A toilow-up of 22S persons known to be predispose 
showed that at least one-third had had no exacerbation of their symptoms throughout 

These conclusions indicate that the low incidence of severe neurosis seen bv d' c 
psychiatrist is paralleled by a similar low incidence of mild cases seen in general practice 
and is a gratifying indication of the good morale existing in this London district. 
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Register or Diploma in Otological Nursing. I suggest that such a Diploma and Register 
should be established. 

Fourth: The education of the Public in the necessity for early treatment. During 
the last twenty years the Otological Section of the School Medical Service in our larger 
cities has done fine work, and a similar service of the highest standard should become a 
general rule. The results according to the figures of Crooks quoted by Norvick (1940) 
show that the incidence of chronic otitis in 1934 in London school children had been 
reduced to 0'9%, while in the adjacent county of Essex in the same year it was 4-8%. 
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Mr. E. Naylor-Strong : An audiometric clinic was established in Birmingham two 
or three years before the war in which a large part of the juvenile population of the 
city schools were tested. They were tested twice with a gramophone audiometer, but 
these tests and investigations have unfortunately been discontinued since the outbreak 
of war. 

I am indebted to Dr. Mitchell, the Schools Medical Officer of the Education Depart- 
ment of our city, for permission to use the figures obtained in the Audiometer Clinic 
which was partly under mv jurisdiction. Three districts of Birmingham have been 
singled out as representative. The first and last were rather poor districts, heavily popu- 
lated, but the middle district was of a rather better class, but still of the class attending 
the elementary schools. 

All the scholars in the schools were tested (Table I), and from the poor district, 


TABLE I.— AUDIOMETRIC TESTS. 


Number’of Children Tested (.Tests 1 and 2) 
Bovs Girls 


All Children 


Clinic District 

Passed 

Failed 

One ear Two ears 

Passed 

Failed 

One ear 

Two ears 

Passed 


Sheep Street ... 

1,718 

9G 


40 

1,792 

125 

8G 

39 

3,510 

991 

Yardley Green Road ... 

2,357 

15+ 

119 

35 

2,242 

123 

91 

32 

4,599 

277 


1,703 

S5 

(16 

19 

1,385 

80 

63 

17 

3,083 

165 


5,778 

335 

241 

94 

5,419 

328 

240 

88 

11,197 

663 


Clinic District 
Sheep Street ... 
Yardley Green Road "... 
Aston ... 


Clinic District 
Sheep Street... 
Yardley Green Road 
Aston 


Number of Ears Tested ( Tests 1 and 2) 


Boys’ 

ears 

Girls’ 

ears 

All ears 

Passed 

Failed 

Passed 

Failed 

Passed 

Failed 

3,492 

136 

3,670 

104 

7,162 

300 

4, *33 

189 

4,575 

155 

9,408 

344 

3,472 

104 

2,833 

97 

6,305 

201 

11,79; 

429 

11,078 

416 

22,875 

845 

Hearing Acuity for All Ears by Groups 



L(-3 to +0) 

B (+9) 

C ( -r 

12 to + 

18) D (-21 to +30) 

7,162 

51 


15S 

91 


9,40* 

67 


156 

121 


6,305 

2G 


101 

74 


22-875 

144 


415 

286 



so-cajled, out of 3,731 children tested, 221 failed, roughly 6° 0 . The sexes were about 
equal I n the second district, which was rather better class, out of 4,876 cases, 277 
: ai . to pass, 5'/z°/ 0 . In the third district, out of 3,253 tested. 165 failed to pass, 5 - l%. 
*t will therefore be seen that the number of children whose hearing is not good, 
attending the city schools, is high. These are all children between the ages of 5 and 
14, and no doubt if we took the whole population, the figure would be higher. There 
does not seem to be vers- much difference in incidence of the disease between the 
very lowest class of children, and those a little more fortunate. I regret that I have no 
figures for the secondary schools, which would have been interesting. 

The second section of the Table shows actually the number of ears, and eives an 
index of whether one or both cars are affected. Out of 23,720 cars. 845 were not ur> to 
normal standard of acuity, roughlv 3-7% of all cars. * 
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available accommodation, reduced as it is owing to the Hospital being in a target area, 
to the treatment of these eases. 

Out of a total of 292 patients admitted to the in-patient department from October 25, 
1941, to August 8. 1942, 210 were suffering from acute otitis media and of these 134, 
resolved on treatment by paracentesis where required and M & B 693, while 74, 
36%,. required a cortical operation. Two patients, both infants, died from intercurrent 
enteritis. All the survivors were discharged from hospital with a dry ear, and nearly 
all with an intact drumhead. To give some indication of the type of case in which these 
results are obtained. Table A shows the duration of the aural discharge prior to admis- 
sion in 20 patients who were under treatment in the ward on October 29, 1942. 


tabi.e a.— duration of discharge before admission. 

Days 1 1-;, 5-7 7-10 10-14 14-21 21-25 

No. of coses 2 4 5 1 3 1 2 


so 


But there is another aspect to this problem, and in die years 1937-1941, 47 children 
have had a radical or modified radical mastoid operation performed. The accompanying 
table shows the age of onset of the infection which terminated in a radical mastoi 
operation — in some eases many years later. 

TABLE B.— AGE OF ONSET OF OTITIS IN 47 RADICAL AND MODIFIED RADICAL MASTOIDS. 
CHILDREN’S HOSPITAL, BIRMINGHAM, 1037-41. 

Age 0-1 2 3 4 5 r, r S 0 10 It 12 or over 

No. of cases 11 s 7 2 7 2 1 4 1 1 2 1 


While these results are obtained in cases which reach the hospital for trentrn ' . 
from our experience it is evident that a large number of acute infections pass 13 ® 
chronic infections without otological treatment. Two recent experiences illustrate t - 
point. Some six weeks ago in niv out-patient department I examined 2 children: 

A boy 9 years old lias a chronic suppurative otitis media with a large attic d Icha. 
His history is of a discharge of three years’ standing which has continued witn - 
intermission. No advice has been sought as. there has been no pain. Pressure ■ 
been brought to bear by the School Medical Service w.ho have advised removal 
adenoids, which has been refused by his father. As the father suffers from ear trouui 
himself, he is now willing to allow an operation on the child's ear. 

The second case is that of a boy aged 6, whose ear began to discharge three ye 33 - 
previously after pneumonia, and has continued to do so. Hydrogen peroxide has bM 
used by his doctor. The child was brought to hospital independently by his root* 
because of her anxiety about his ear. A wide inferior destruction of his drumhead w« 
present, a chronic discharging ear, and hearing was reduced to six inches distan 
for the whisper. 

There arc four important measures in the prevention of this condition. 

First: Adequate education of die medical practitioner in the handling of an acute 
otitis. I regard it as important to diagnose and treat correctly an acute ear as an acute 
appendix (and the acute ear is much the commoner). It is difficult to- give a student 311 
adequate knowledge of this subject unless he spends an internship in the acute otitic 
ward. It has been suggested that otolaryngology should be regarded as a post-graduate 
subject, but if this view is accepted the recent graduate will have an inadequate kno"- 
ledge of diagnosis and treatment of this condition when he meets it in practice. The 
regulations for qualification should require an internship in an acute otitic ward prim 
to graduation, and the inclusion of a written and practical examination in otology’ 111 
the' final examination. 

Second: The provision of sufficient in-patient accommodation in acoustic centres for 
the treatment of acute otitis wherever required. It is a common experience with us 
that at the height of an epidemic it is sometimes difficult to obtain in-patient accom- 
modation for a classic mastoid in a child, and it is just at these times that any less 
urgent otitis is likely to pass into a chronic condition. 

In this connexion I would stress the urgent need for providing further accommodation 
for infants. One-fifth of all acute otitis in children occurs under the age of 1 year, and 
in these infants the otitis is frequently a part of a general medical illness. A highly 
specialized barrier nursing is required, and the closest co-operation with the Department 
of Internal Medicine must be maintained in treatment. 

Third- The provision of an adequate acoustic staff trained in the work. Tin’s applies 

t onlv to our profession, but to the profession of nursing also, where there is no 
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Turning now to the question of deafness after mastoid operations, excluding radical 
ones, in the 881 non-treatcd cases there appear 81 who have had mastoid operations. 
These were emergencies, and had not been treated in any way for their loss of function. 
They were done at various institutions, and are a cross-section of the results from many 
sources. The proportion is roughly 10% of the whole group. In the children treated, 
the number of post-operative masto'ids that were deaf was only 19. and these had received 
special consideration for their deafness by one surgeon. 

We can, therefore, say that while 81 cases out of 8S1 occur in the non-treated group, 
only 19 out of 1,019 appear deaf in the treated group. These were tested twice, and out 
of 81 untreated ears on the second test, only 4 managed to pass, i.e. 4 spontaneously 
improved. In the treated cases three months later, the 19 were tested again, and out 
of those 7 passed, just over one-third. 

If then, after a mastoid operation, in which the hearing of the child, and all the factors 
associated with this, are taken into account at the time, we can expect that in 1,019, 12 
cases will be deaf to a marked degree. All the others should be well, whereas if the 
mastoids are allowed to become emergencies, the operation is done late, and merely 
regarded as a source of sepsis, the number we should have deaf out of 881 would be 77. 
This remarkable difference shows the improvement treatment always gives. 

There is one group marked "normal ears”. On inspection there is no history, no abnor 
malitv, and it was thought that some other factor, e.g. colds, etc., might be the cause 
of this deafness, and a second test was done. Here 69 cases passed, and we must con- 
clude that in this group, one-half to two-thirds get better spontaneously. Thus we can 
say that by far the greater part of deafness in children of this city is due either to sup- 
purative otitis media, and its sequelae, or to obstruction of the Eustachian tube and 
similar conditions, and is remediable. 

Owing to the outbreak of hostilities and the cessation of this work, a follow-up has 
not been possible, but we arc left with certain outstanding points. 

Looking first of all at those cases which have received no ear and throat treatment, we 
are struck by the fact that out of 881 cases, over 600 are in the categories of deaf and 
dry — i.e. those which would not have been taken to the doctor with running ears. Thev 
arc the results of suppuration which has ceased. Here are 261 cases where the ears have 
been running and have dried up, but despite this apparent natural cure they have a 
fairly grave disability 

The same remark applies to the 295 retracted drums. Here another process has occurred, 
but the net result is the same, a loss of function. It would seem quite obvious that this 
is a clear and distinct proof of what has so often been said, and so much disbelieved, that 
the otoscope is no guide whatever to function after an ear is dry. 

In the cases treated the main group as shown lies in active disease. These children 
came for treatment because the disease was more severe, accompanied by pain and dis- 
charge/and numbered 470 cases. 28 of these have dried up, and are still deaf, and manv 
may have to have radical operations, or some other kind of surgery, but their hearing will 
probably not be good in the end. 

It was my intention to make this paper merely a survey of what is happening apparently 
in many cities under the existing conditions, and the result is far from satisfactory. The 
majority of these cases are avoidable, if only we can bring home to the profession and 
the public that a case of otitis media is a case of potential deafness, with the resultant 
economic disabilitv therein entailed. 


Mr. James Crooks : Generally speaking chronic otorrhoea has its origin in acute otitis 
media, and acute otitis media has its origin in infection of the upper respiratory tract: 
and apart from congenital nerve deafness and deafness following one form of menin- 
gitis or another one rarely comes across deafness in the child which is not ultimately 
attributable to the state of the nasopharynx. 

For these reasons if we arc to discuss usefully prevention of chronic otorrhcea and 
deafness we must concentrate on the nasopharynx. 

Not only is the initial acute ear disease the result of infection in the upper respirators- 
tract, but the presence of an infected focus in that situation is the common cause of the 
deplorable sequence of chronic otorrhcea from acute otitis media. If all acute otitis 
were subjected to treatment, and if that treatment were always successful, chronic 
otorrhtea would not exist and deafness in childhood would be rare. 
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third section gives the number of ears which arc affected according to the loss 
of acuity in decibels. Column A shows that ncarlv 23,000 hear fairly well, i.e. —3 to 
-f 6 decibels, but that 845 had a greater or lesser degree of deafness, 286 were very deaf. 
415 were sufficiently deaf to make education quite difficult, and 144 could hear with 
great difficulty. This is quite a large proportion. 

When these children failed in their tests the parents were interviewed, and the chil- 
dren examined by the aural specialist, in this case myself. Each case in these series 
I have examined personally. 

The second table is a diagnostic one. The headings under which these cases arc 


TREATED EARS 
Infected ears— 

Attic disease 
Subacute otitis media 
Ch. suppurative otitis media 
Chronic mastoid 
Mastoid s, post-op. 

Healed otitis media 
Polypi 


TABLE II. 

UNTREATED EARS 


14 

Attic disease 

4 

17 

Subacute otitis media 

10 

470 

Ch. suppurative otitts media . 

20 

40 

Chronic mastoid 

0 

10 

Mastoid, post-op. 

SI 

2S 

Healed otitis media 

. 261 

Uf> 

Polypi 



Non-infected ears — 
Eustachian obstruction 
Other causes 

Wax 

Retracted drumheads 
Foreign bodies 
Normal ears 
Not diagnosed 


T» Eustachian obstruction 

2 Other causes 

a 1 (*» Wax 

2< 5 Retracted drumheads 

JO Foreign bodies 

4 Normal ears 

20 Not diagnosed 


1,010 


295 

109 

64 


classified are arbitrary, and 1 have chosen the 1-1 groups as wide, general classifications, 
sufficient for the analysis, and open to some criticism as to the nomenclature and perhaps 
pathology. The left-hand column shows the type of disease. The numbers down the right- 
hand side are the total numbers of children. If we take the largest groups we find tM 
out of 1,019 children, 470. nearly one-half, are deafened from chronic suppurative otm> 
media, 316, just under one-third, had wax in their ears, which caused the greatt 
part of their deafness, but. when this was removed one-third of these still had remain- 
ing deafness. 

Chronic suppurative disease of the active type was by far the commonest cause of 
deafness, and with suppurative otitis media, "tire subacute type and the chronic am 
disease, and definite chronic mastoids and polypi, accounts for over one-half of tne 
total cases of deafness. 


It would here be wise to explain the two groups, infected and non-infected. The term 
“non-infected" means in the main that no suppurative process has been observed m 
the ears, no visible scars were left, and no history obtained of suppuration. Of these 
cases there were 389 out of 1,019. Foreign bodies were few in number. Healed outi? 
media accounts for 28, healed mastoids for 19, polypi, which really can be classed as 
chronic suppurative otitis media, or mastoiditis, for 36. The classification “not ma- 
gnosed” mostly consisted of various types of inner ear deafness, or transitory cases which 
were temporarily deafened from some cause not ascertained at the time. There were -« 
of these in 1,019 cases. 


Over one-half of the cases of deafness here presented might be prevented by early 
and proper treatment, and these figures show that if the problem is attacked from the 
right angle, and at the right time, it is a most promising field of investigation and cure. 

If we take the large, untreated group of 29 5 cases out of SSI, which are put under 
the heading “Retracted Drumheads”, we see that it is a very much greater proportion 
in these cases than in the 26 out of the 1,019 treated. This means that in treated case - 5 
retracted drumheads are a comparative rarity compared with those in untreated chil- 
dren The treated children have had all kinds of treatment, i.e. their tonsils, their 
adenoids, or concomitant disease, if present, have rccehed attention. They have been 
out into' the country, and have received the very best attention from their doctors 
who have worked iii close co-operation. The net result is extremely good. Ir is a 
r 05 against 295. Some of these 295 retracted drumheads get better because the 

'“ices are transitory, and during second testing some months later 150 were very much 
5 au ' j ; we' assume the whole of these get better it still leaves 145 as 'against 

impren , j trroup. This shows clearly the necessity for general treatment in 

addition to locul treatment, and the efficacy of this treatment. 
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Turning now to the question of deafness after mastoid operations, excluding radical 
ones, in the 881 non-treatcd cases there appear 81 who have had mastoid operations. 
These were emergencies, and had not been treated in any way for their loss of function. 
They were done at various institutions, and are a cross-section of the results from many 
sources. The proportion is roughly 10% of the whole group. In the children treated, 
the number of post-operative mastoids that were deaf was only 19. and these had received 
special consideration for their deafness by one surgeon. 

We can, therefore, say that while 81 cases out of 8S1 occur in the non-treated group, 
only 19 out of 1,019 appear deaf in the treated group. These were tested twice, and out 
of 81 untreated ears on the second test, only 4 managed to pass, i.e. 4 spontaneously 
improved. In the treated cases three months later, the 19 were tested again, and out 
of those 7 passed, just over one-third. 

If then, after a mastoid operation, in which the hearing of the child, and all the factors 
associated with this, are taken into account at the time, we can expect that in 1,019, 12 
cases will be deaf to a marked degree. All the others should be well, whereas if the 
mastoids are allowed to become emergencies, the operation is done late, and merely 
regarded as a source of sepsis, the number we should have deaf out of 881 would be 77. 
This remarkable difference shows the improvement treatment always gives. 

There is one group marked “normal ears”. On inspection there is no history, no abnor- 
mality, and it was thought that some other factor, e.g. colds, etc., might be the cause 
of this deafness, and a second test was done. Here 69 cases passed, and we must con- 
clude that in this group, one-half to two-thirds get better spontaneously. Thus we can 
say that by far the greater part of deafness in children of this city is due either to sup- 
purative otitis media, and its sequelae, or to obstruction of the Eustachian tube and 
similar conditions, and is remediable. 

Owing to the outbreak of hostilities and the cessation of this work, a follow-up has 
nor been possible, but we are left with certain outstanding points. 

Looking first of all at those cases which have received no ear and throat treatment, we 
are struck by the fact that out of 881 cases, over 600 are in the categories of deaf and 
dry— i.e. those which would not have been taken to the doctor with running ears. Thev 
are the results of suppuration which has ceased. Here are 261 cases where the ears have 
been running and have dried up, but despite this apparent natural cure they have a 
fairly grave disability 

The same remark applies to the 295 retracted drums. Here another process has occurred, 
but the net result is the same, a loss of function. It would seem quite obvious that this 
is a clear and distinct proof of what has so often been said, and so much disbelieved, that 
the otoscope is no guide whatever to function after an ear is dry. 

In the cases treated the main group as shown lies in active disease. These children 
came for treatment because the disease was more severe, accompanied by pain and dis- 
charge/and numbered 470 cases. 28 of these have dried up, and are still deaf, and many 
may have to have radical operations, or some other kind of surgery, but their hearing will 
probably not be good in the end. 

It was my intention to make this paper merely a survey of what is happening apparently 
in many cities under the existing conditions, and the result is far from satisfactory. The 
majorin’ of these cases are avoidable, if only we can bring home to the profession and 
the public that a case of otitis media is a case of potential deafness, with the resultant 
economic disability therein entailed. 


Mr. James Crooks : Generally speaking chronic otorrhoea has its origin in acute otitis 
media, and acute otitis media has its origin in infection of the upper respiratory tract: 
and apart from congenital nerve deafness and deafness following one form of menin- 
gitis or another one rarely comes across deafness in the child which is not ultimately 
attributable to the state of the nasopharynx. 

For these reasons if we are to discuss usefully prevention of chronic otorrheca and 
deafness we must concentrate on the nasopharynx. 

Not only is the initial acute ear disease the result of infection in the upper respirators- 
tract, but the presence of an infected focus in that situation is the common cause of the 
deplorable sequence of chronic otorrheca from acute otitis media. If all acute otitis 
were subjected to treatment, and if that treatment were always successful, chronic 
otorrheca would not exist and deafness in childhood would be rare. 
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Obviously there comes a stage, say with bone infection, when the establishment of 
a healthy nasopharynx will not suffice to cure disease in the ear, but at no stage, even 
after a radical mastoid operation has been performed, can the condition of the nose and 
throat be neglected, for, in such a case, if infection is still present, not only will the 
other ear be in jeopardy, but recurrent infection of the Eustachian tube leading to the 
radical cavity may give rise to troublesome discharge from that ear. 

I have analysed for the purposes of this discussion the condition of the nasopharynx 
in the last 50 children who have been in my ward for the treatment of middle-ear 
deafness or recurrent or chronic otorrheea. The condition of the adenoids has, in all 
cases, been confirmed by examination under anaesthesia, and X-rav films of the nasal 
accessory sinuses of each child were made. Behind these observations lies the much 
more complex problem of resistance to infection and of environment. For example 
it is obvious that a child may have a naturally healthy nasopharynx, or may have 
attained such a condition by the aid of • medical or surgical treatment, but still be 
subjected to severe and recurrent infection from his mother who gets tonsillitis or 
has a chronic sinus infection. Or the child . mav suffer, from.xepeated infections because 
of lack of immunity, or be subject to continual catarrhal nasopharyngitis as a result 
of malnutrition or poor hygiene. Our study of the prevention of deafness and chronic 
otorrhoea should therefore start further back than the customary realm of the car, nose 
and throat surgeon. 

But to return to the gross observations and treatments which are within our scope, 
and by which we can improve the state of the nose and throat so that the ear, in 

its turn, may' benefit, not only is disease of the adenoids, and to a lesser extent 

disease of the tonsils, associated with disease in the ear, but also ear disease and sinus 
infection are closely' associated. Though we realize the significance of sinusitis in the 
adult, we have been slow to acknowledge its frequency in childhood. Even on theo- 
retical grounds it is likely to be common in the eariy years, when upper respiratory 
infections (including the infectious fevers, of which whooping-cough is a frequent 
cause of sinusitis) arc more prevalent than in later life. Ear infections are admittedly 
more common in childhood than in adult life, and the genesis of infection in a sinus 

is the same as that of the ear. In every case of ear infection the condition of the 

sinuses must be investigated. An X-ray film will often reveal disease in a sinus win™ 
would not have been suspected on clinical grounds. Of course not every opaque sinus 
is full of pus, or even muco-pus, and marginal opacity may be merely local evidence 
of generalized swelling of the mucosa of the upper respiratory tract, which would call 
for general treatment rather than treatment directed primarily towards the sinuses. 

Of the 50 children who were admitted to my ward with obstinate or complicated ear 
diseases 34 had catarrhal and recurrent otitis media and 16 had chronic suppurative 
disease. Of the first group 12 had tonsils and adenoids present, and it was disappointing, 
reflecting as it does upon surgical technique, to find that 17 others had adenoid remains. 
15 had radiological evidence of sinus infection, and in 8 of these pus or muco-pm. 
was washed, out of the antra, in some cases on numerous occasions; while in only - 
was the condition of the nasopharynx and sinuses healthy', if we exclude those whose 
tonsils and adenoids were present but may have been apparently normal. While of the lo 
children with chronic suppurative otitis the tonsils and adenoids were present in 4, 
adenoid remnants in 8, and the sinuses were infected in 3. There was no obvious focus 
of infection in 3. 

It was considered advisable to remove the tonsils and adenoids of all the children. 
Adenoids are such a frequent cause of ear trouble and vary so much in size and condition 
from time to time that I would find it difficult to say with certainty that adenoids could 
safely be left in any child with otitis media. 

The adenoid remnants which were removed were often of very considerable size, 
sometimes huge, and containing accumulations of caseous matter. ' In my experience 
adenoid remnants give rise to much more trouble, both in the ears and in the naso- 
pharynx, than do virgin adenoids of . the same size. Particularly harmful . to- the • ears 
is the hypertrophied lymphoid tissue which is so often left at the sides of the naso- 
hirvnx It has to be admitted that the difficult operation of removal of adenoids is 
often very inadequately performed, with serious consequences to the ears. 


r tain E P Fowler, Jr. (United States Army) said that in the treatment of otitis 
. mie qtion of sensitization to the sulphonamides was important. This was very 
m bl ome if it became necessary to give the drugs a second time. It had been found. 
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particularly with sulphathiazolc, that something like 37% of patients who had previous 
doses for any disease develop a sensitivity. He therefore reserved sulphonanudes for 
meningitis, lobar pneumonia and other serious diseases, rather than using it routinely 
for ordinary otitis. He knew of one case in which sensitivity lasted for two years. 

In America phonograph audiometer routine testing and examination was started in 
1920-21, by E. P. Fowler, Sr., but a great deal of apathy had to be overcome. In New 
York 800,000 children were tested for three years. It was discovered that there was 
even an economic gain. In addition to the advantage of having children start out in 
life without the handicap of deafness, which made them appear stupid, it was found 
that the cost of sending technicians to the schools to test the children was less than 
the cost of having these same children repeat their classes year after year because they 
could not hear the teacher. The testing actually saved money for the Board of Education. 

Incidentally there was a seasonal incidence of changes in hearing. It had been found 
that the audiometer readings were better in the spring and summer. Apparently in 
the summer the adenoids were less swollen so less deafness occurred. The experience 
might not be the same in the different climate of Great Britain. 

He had tried to deal with the adenoid remnants which had been mentioned bv Mr. 
Crooks. It was often impossible to remove the most important of these tiny remnants 
by surgery, and he had seen serious results caused by eminent surgeons who had been 
too radical in removing them surgically. He now followed the method of Crowe of 
John Hopkins who irradiated the nasopharynx in order to treat whatever was left in 
the adenoid region after an ordinary adenectomv was done. He had done this in three 
different ways, but the simplest and easiest was to use a small capsule of radon gas 
which was put into an applicator the size of a nasopharyngoscope and slid through the 
nose into the nasopharynx. With 250 millicuries eight minutes’ application to each 
side of the pharynx were necessary. Usually three to four applications at five to six 
weeks’ interval were enough. Larger quantities of radon saved time but were propor- 
tionately dangerous to the operator. 

It had been suggested that the same results were obtainable with deep X-ray therapy, 
and accordingly he carried out a series of cases with that method, but it proved to have 
certain disadvantages. One of these disadvantages was that the patients had to come 
several times a week to get their treatment, and there was also the danger of treating 
other tissues than the ones it was desired to reach. Later he had worked out a method 
for the employment of small quantities of radium to replace the radon as given by 
Crowe. The time was longer but the total dosage of 66 mg.hrs. per treatment was the same. 
Small children might be given an anaesthetic before the radium or radon was put in, 
and they r were then examined with the nasopharyngoscope. He commended that type 
of treatment and thought it well worth while for the prevention of recurrent otitis media 
and its consequent deafness. 


Dr. J. Alison Glover said that chronic middle-ear suppuration in school children was 
mostly found in entrants and diminished during school life year by y’ear. Its frequency 
had steadily fallen. Thus in London it had been found in 3-7% of children examined 
in routine medical inspections in 1911; in 2% in 1920; in 1% in 1930; in 0-8% in 1935; 
in 0’6% in 1938, and in 0-3% in both 19-10 and 1941. The incidence was thus only 
one-twelfth of what it was thirty-one years ago. 

It was definitely a “poverty” disease owing to the higher incidence of acute otitis media 
due to the earlier age incidence of measles and other infectious diseases of childhood 
in poorer families; and their environmental conditions, e.g. overcrowding, and sleeping 
more than one in a bed, leading to higher haemolytic streptococcal carrier rates and 
greater liability to respiratory complications. 

There was also a greater tendency for acute otitis media to become chronic due to the 
delay in securing and maintaining treatment, as less importance was attributed to the 
"running ear” by the poorer parents; to neglect of nasal hygiene, and to partial dictarv 
deficiencies, particularly of vitamins A and C. 

Apart therefore from local treatment, and treatment for associated conditions (par- 
ticularly sinusitis), the indications for general treatment seemed to be an open-air 
regime, preferably residential, correction of nutritional deficiencies, and the postpone, 
ment of measles to as late an age as possible by such schemes as the London measles 
scheme. The education of parents in the importance of the “running ear" and the 
need for early treatment was fundamental to the prevention of chronic middle-ear 
suppuration. 
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Just before the war the Board of Education published the report of the Committee 
of Inquiry into Problems relating to Children with Defective Hearing (H.M. Stationer}' 
Office, 2s. 6d. net). Owing to the war the Board had been unable to implement the 
recommendations, which, he was sure, would he found satisfactory bv the Section, 
and which would meet most of the constructive suggestions made during the discussion 


■^ r - J- N, Dobbie (Public Health Department, L.C.C.) said that Dr. Alison Glover in 
his recent Chadwick Lecture had pointed out how the School Medical Service in dealing 
with otitis, had proceeded from ascertainment to treatment and finally to prevention. 
It was necessary to go back quite early to see where the origin of these ear troubles lay. 
I he range of treatment was wide, and special attention should be paid to this subject 
in the medical curriculum so that some consistent approach to the problem might 
he made. Prevention called for much more study. The parents must he educated by 
the doctors themselves. Students should be taught that it was of little use looking 
to treatment only without regard to real causes, such as home and social conditions. 

During the last three vears there had been an enormous evacuation of London 
children to the country where at least they had the advantage of more open air. At the 
beginning of 1942 the L.C.C. school doctors — and 75% of this work was done by 
general practitioners — said that they had been particularly impressed when examining 
the children during 1941 with the statistically significant drop in the incidence of car 
disease. The only reason he could assign to it was that these children had had for the 
first time in their lives a change of environment and an improved nutrition. 

Mr. W. M. Mollison said that obviously education should begin at the child s first 
year, for the hulk of these cases took their origin in the years between birth and a. 
Recently he had seen a good manv recruits for the Services who had been rejectee 
because of running ears, and it had been brought home to him that between school- 
leaving age at 14 and entering national health insurance they had received no treatment. 

Mr. J. C. Hogg said that during the past twelve years he had been aural surgeon “ 
elementary school clinics on the outskirts of London, and for seven years he had btffl 
seeing cases referred from the welfare centres run by the urban district council. - l 
was found that the incidence of otitis media had considerably decreased among uu’ 
elementary school children of that area. The mothers were becoming educated to 
take their infant children to the welfare centre for advice, and again in many casc> 
the medical officers attached to those welfare centres were now on the lookout for on"' 
media. They referred such cases to the school centre, where they were examined, ana 
he was glad to sav that he did not believe that there had been during the last se'cn 
vears any cases of acute otitis media among infants which had failed to respond 
conservative measures. In this particular school centre the children were examined b. 
the assistant school medical officers on entry, that is, at the age of 5, when they were 
sorted out, and all ear, nose, and throat cases were referred to a specialist. They were 
examined again at the age of 10, and the cases which called for such a course were 
referred again to the specialist, and at the school-leaving age they were once more 
examined and referred if necessary. 

He agreed with Mr. Mollison that the gap between school-leaving age at 14 and 
the age at which these persons became eligible for the Services was a serious one. The 
records of the militia boards showed that these cases had had treatment at school, but 
nothing had been done since leaving. 
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Vital Staining in Brain Surgery. A Preliminary Note 
Bv Arnold Sorsbv, F.R.C.S., A. Dickson Wright, M.S.. and Arthur 

Elkeles, M.D. 

Mr. Arnold Sorsby: Acid dyes such as trypan blue stain all the tissues of the body but 
fail to reach the brain, being immobilized in the choroidal plexus. Attempts to obtain 
staining of the brain failed with all but the basic dyes (Friedemann and Elkeles, 1931a, 
19316, 1932, 1934) which, however, were highly toxic. Elsewhere (Sorsby, Elkeles and 
Goodhart, 1937; Sorsby, 1939, 1940) an account has been given of the experiments leading 
up to the use of amphoteric dyes such as Kiton fast green V in attempts to induce staining 
in the intact animal, the work being undertaken in the first place with the object of 
inducing staining of the retina in life. Staining of the brain was obtained and staining 
of the retina was noted in animals whose retina had first been damaged 
experimentally. In assessing the efficacy of a dye it is necessary to bear in mind that 
lack of staining does not necessarily imply that the dye has not reached the tissue, for the 
dye tends to be reduced to its leuco-base at different rates by different tissues. 

It seemed feasible to use the dye as a contrast staining medium in the course of operations 
on patients, particularly where "sharp demarcation in the field of operation is not present 
and may be desirable surgically. 

Mr. A. Dickson Wright: Clinical Experiences . — Kiton green (30-50 c.c. of 10% solution) 
was used in the five cases of operation, four of whom were under local anaesthesia, and only 
one seemed to have any general reaction and that took the form of a short loss of con- 
sciousness with mild tonic spasms which quickly passed and did not return. Immediately 
on injection the skin starts to turn a vivid green and the blood a tawny brown. The muscles 
have a similar colour to the blood but the white structures, bone and dura, stain vividly, 
the dura much more so than the bone, so it might be inferred that meningiomata would 
stain well. At the moment of injection the brain undergoes a sudden darkening of colour 
as if a cloud had passed beneath the sun, owing to the change in the circulating blood 
and possibly at this moment a faint greenish coloration of the convolutions is seen 
momentarily. This quickly fades away and so does the change due to the colour of the 
blood as the dye becomes fixed in the body tissues. The brain soon regains its normal 
appearance except for any pathological condition which takes up and holds the dye. 
Certain small green haloes were seen on the convolutions of two patients both of whom 
were sufferers from Jacksonian epilepsy. These haloes were about "/j inch across and 
clear in the centre. The skin colour persists for two or three days after operation and 
does not produce any discomfort in the patient. 

The question arises as to whether the blood brain barrier is operative for neurones, 
macroglia and microglia alike, or is it possible that one of the tissues may be exempt. It 
would be reasonable to imagine that the mesoblastic microglia corresponding to the 
defensive cells of the rest of the body might be expected to cull more from the capillarv 
blood than the other cells of the brain and so accumulations of microglial cells formed in 
response to infection or injury might be expected to stain well and there is reason to believe 
this to be so. 

The macroglia takes part in the formation of scars and inflammatory reactions so possibly 
it may also show affinity for dyes which do not penetrate the neurones. The glial cells 
also have feet which are closely applied to the blood-vessels. In gliomatous tumours areas 
of necrosis or htemorrhage may provide leaks in the blood brain barrier and permit staining 
of the tumour. It is well known that thorotrast is sometimes arrested in the sinusoids of 
Jan. — Xeur. 1 
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a glioma. In this research we have not been able to demonstrate convincingly the regular 
staining of gliomata. In one ease this was probably due to the great vascularity of the 
tumour because the cut surfaces turned a vivid green when incised with the diathermy 
needle so apparently the tumour was holding a good deal of the dye. The exact definition 
by staining of the extent of a mural nodule in a cystic glioma might be a valuable technical 
adjuvant. The neuro-surgeon is often at a loss to locate the area of tumour tissue in a 
cystic glioma. We did not experiment with viewing the brain in a coloured light or 
through coloured glasses to eliminate the reds but it is our intention to do that on later 
cases and expect some interesting results. 

The staining of mcningiomata is a foregone conclusion although we did not apply the 
method in this series. The usually easv definition of these tumours makes the method 
redundant but possibly it might help in determining the extent of invasion of bone 
especially in tumour of the basis cranii. 

The treatment of traumatic epilepsy by excision of cicatrices of the brain might be 
greatly facilitated by staining. No opportunity has occurred of applying the method in 
our cases. The appearances of the small green rings already mentioned in two epileptic 
cases (Cases 1 and 4) suggest a localized defect in the blood brain barrier as a possible 
cause of epilepsy', noxious or allergic substances in the circulation gaining access through 
these leaks to the neurones. 

Angiomata could be relied upon to stain well and the treatment of cystic cerebellar 
angiomata might be greatly helped as a mural nodule could be more precisely excised. 

Case I was a man of 32 with a rapid progress of symptoms indicating a fast-growing 
glioma in the left motor area. He was operated under local anaesthesia, the dye being 
injected before the patient was draped. When the brain was exposed, the tumour 
was seen glowing like an emerald among unstained convolutions. It was easily ana 
precisely' removed and the patient made a good recovery and apart from a htt e 
clumsiness of the hand is well and working to-day. The excitement over this ca.e 
did not die down until the pathologist’s report arrived some weeks later. The tumour 
was a granuloma of unknown origin, such a case as one would not meet again m a 
lifetime. 

Case JI was a man upon whom five years earlier 1 had performed a frontal lobectou-. 
for a hard, cystic, spongioblastoma multiforine. He had remained well for five year’' 
working in an aircraft factory, when his headaches returned with Jacksonian fits-. 1 ." 
flap was reopened and in place of the frontal lobe was a large cavity containui| 
crystal clear cerebrospinal fluid; projecting into this cavity were three large toao- 
stools of recurrence which had a peculiar chocolate colour. The tissue was j rec !, 
removed with the diathermy loop and then it was noticed that the cut surfaces glo''™ 
a vivid green showing that the dye was held by. the tumour and only revealed vy™ 
the blood was driven from the tissues by the diathermy current. This man has s' n j- 
died, deep X-ray therapy making no difference to his downward course, and autoP-. 
showed tumour tissue streaming across the brain fornices and into the basal ganglia- 
Case III was a man of 53 who had had his kidney removed two years earlier tor 
carcinoma, and now had a tumour in the occipital region. It was thought that a 
occipital lobectomy was a possibility as the secondary' in this type of case is otte- 
solitary'. Operation revealed this not to be so, multiple tumours being present, tae 
coloration in this case did not seem to be of any value in defining the limits of tnc 
tumours which did not seem to take up the dye. The patient died within twenty-tom 
hours and it was noteworthy' that although the tumour masses were unstained, eacn 
was surrounded by' a beautiful green margin of stained brain tissue. 

CASE IV was a man of 31 with severe epilepsy, often but not always with a Jacksonian 
onset. He had an angioma of the sclera of the right eye and arteriography showed an 
arteriovenous aneurism of the brain. The nutrient and efferent vessels converges 
on an area in the cortex which corresponded to his motor starting point and it ";as 
felt that there might be a nucleus of haemangioma which if excised would help him 
and it xvas thought that vital staining might help. 

In this case the dye was injected after the cortex was exposed but no help wa? 
obtained, as no nodule of tumour tissue was seen; the largest of the anastomosing 
vessels were tied. In this case two small green rings were seen on the motor cortex. 
No benefit was obtained from this or from other procedures in this case and l' e 
remains severelv incapacitated by reason of his epilepsy. . 

Case V was a man of 52 with signs of a rapidly, advancing glioma of the right 
hemisphere. Although it was realized that this was a hopeless case it was felt that 
useful information might be obtained by vital staining. Actually the operation was 
' no wav helped and the alteration of colour on diathermy incision was not seen in 
Inis rise ’ A good deal of tumour was removed but the patient did not improve and 
Y?*“, after two davs. Post-mortem showed a definite, light green staining of the 
considerable tumour still left behind with no staining of the brain. 

r mment It is not suggested that vital staining should be a routine in intracranial 

operations but the use of Kiton green might often be of value in a difficult surgical situation. 


11 


139 


Section of Neurology 


It can be easilv run in through the intravenous drip which is almost routine in neuro- 
surgery nowadays. Perhaps for a little while the dye could he used more often than it is 
useful, so that more data can be collected because, although temporarily disfiguring, it 
seems to be quite harmless. 


Dr. A. Elkeles: The interchange of substances between blood and brain has been studied 
in numerous animal experiments, but in order to apply these results to human pathology it 
was necessary to find clinically adequate methods. Elsewhere an account has been given of 
the use of Kiton fast green V both experimentally in the rabbit (Sorsby, Elkeles, Goodhart 
and Morris, 1937) and clinically (Sorsby, 1938, 1939, 1940) for vital staining of the retina. 
Kiton fast green V was well tolerated in animals even in very large doses, and this led to 
its clinical use. The present investigation aimed at establishing the feasibility of differential 
staining of normal and pathological tissue in the central nervous system — a procedure that 
might be helpful to the surgeon in defining the outline of tumours such as gliomatas. 

The assumption that contrast staining could be achieved was based on the following 
facts. It had been shown by Goldmann, that trypan blue an acid semi-colloidal vital dye 
stains the entire body of animals except the brain. Large single doses or repeated injections 
cl highly diffusible acid dyes stain the cerebrospinal fluid under physiological conditions 
and may produce a faint staining of the grey matter of the brain, hut even here the 
difference in comparison to other tissues and organs remains striking. 

In contrast to the acid dyes Friedemann and Elkeles (1931, 1932, 1934) found that manv 
basic aniline dyes and the chemically amphoteric alizarin blue S stain the brain. The 
spinal fluid examined at the same time, however, remained clear. These experiments 
proved that a direct interchange of substances between blood and brain exists, without 
the intermediary of the spinal fluid, and that the electrical charge of the substances decides 
to some extent their affinity or their lack of affinity to brain tissue. Basic dves- 
are very’ toxic, probably owing to the fact that they arc stored in the brain, and for this 
reason they were not suitable for clinical investigations. If, however, sulpho groups are 
introduced into basic neurotropic dyes, they lose their neurotropic character and their 
toxicity. They behave like acid dyes. 

Kiton fast green V is essentially a sulphonated basic dy’e and highly diffusible. 

When 30 c.c. of this dye were injected intravenously in patients before or during the 
operation, the skin and the conjunctiva showed a deep green colour; the dura was stained, 
whereas the brain was practically uncoloured. In the following remarks attention is 
confined to the possible theoretical significance of three of the cases reported in full. The 
fitst case was dramatically successful. The tumour was stained, but the brain remained 
colourless. The microscopical examination proved the tumour to be granuloma. The- 
explanation of this result lies in the fact that this tumour did not contain brain tissue,, 
and as acid dyes have a special affinity’ for connective tissue, the granuloma was stained. 

The second case was a glioma (spongioblastoma); its periphery was uncoloured, but the 
centre which had undergrone marked degeneration showed some staining. The explana- 
tion for this result can be found in animal experiments. Acid vital dyes produce staining 
in those pans of the brain which have been severely damaged. This was also proved 
in our experiments when, after the injection of the dye, the cut surface of brain tissue 
severed by diathermy showed almost immediately a green coloration. We must assume 
that the actively’ growing part of the glioma not only retains its similarity to the original 
tissue in morphology, but also in function. 

The third case was a hypernephroma with multiple secondaries in the brain. The 
secondaries were unstained, except for their peripheries showing a thin green ring. This 
observation seems to be of theoretical interest. Neurotropy and lipotropv are closelv related 
to each other; that is to sav, substances which have an affinity for the brain are also 
stored in fatty tissue. The hypernephroma is composed of a scanty stroma, some glycogen 
and a large amount of lipoid, mostly cholesterol ester. This might be the explanation 
that the secondaries of the hypernephroma reacted to vital staining in the same wav as 
brain tissue. The second and especially the third observation provide objections to the 
theory that the locus of the barrier lies in the endothelium of the intracerebral vessels 
They rather suggest that affinity or lack of affinity of substances for living tissue depends 
to a great extent on their electrical charge and on the tissue constitution. One must 
agree with L. S. King, that no experimental proof exists for the assumption, that the 
endothelium of the cerebral vessels is different from the endothelium of other vessels in 
the body. 

Wc have not succeeded so far in staining the invasive part of the glioma and it still 
remains to be seen how other brain tumours will react to vital staining. "But the investiga- 
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tlon ' s , makc probable, that pathological structures within the central nervous system 
containing connective tissue or market! degeneration will show contrast staining. 
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DISCUSSION ON MYASTHENIA GRAVIS AND THYMECTOMY 

Dr. James Carson: Air Commodore Keynes has now removed the thymus gland from 
twelve patients suffering with myasthenia gravis. This is a brief statement of the results 
and of preliminary observations. It is only nine months since the first operation was 
performed and our investigation is necessarily incomplete. . 

The association with myasthenia gravis of a persistent or enlarged thymus gland u 
well known. Norris (1936) states that lesions of the thymus are described in half the 
cases which have been published. This figure, he savs, probable expresses the frequency 
of gross abnormalities. He suggests that there is a constant and specific pathology Mud' 
may be recognized only on microscopic examination. This change is a hypcrpmda 
of the epithelial cells of the medulla which varies from that in which the normal structure 
of the gland is preserved to that in which there is an undifferentiated syncitial mass o 
epithelium obliterating the round cells and Hassall corpuscles, and in structure close!.' 
resembling the foetal thymus. Schriddc (1 913) on the other hand states that they at cw c 
predominant cells in tumours of the thymus not associated with myasthenic symp'®;. 
and that thymic tumours found in mvasthenics consist mainly of the round cells c 
the cortex, which he regards as also of epithelial origin, 

A detailed histological study of our specimens is not vet complete. The sections sh°® 
thymic tissue with well-preserved medullary structure, few Hassall corpuscles and hj“ 
or no cortex — like the appearances described by Norris. They differ from eacli other 
only in the degree of epithelial hyperplasia. This docs not correspond in any way 1 
the results of treatment. A gland which was chicflv made up of large sheets of medullar) 
epithelium was from a patient whose condition was not altered by operation. . 

The weights of the glands range from 7-5 to 31 g. Blalock and his collaborators (19-f‘l 
do not give weights hut comparison of measurements suggests that they arc similar to 
those of our series. There is no correlation between weight and age. length of lustor) 
or clinical improvement after operation. These glands are well-defined structures but it '• 
not possible to state without further investigation whether thev are abnormal, for there 
is no agreement about the weight of the normal. According to Hammar, whose figure-' 
are much quoted, it is approximately 25 g. in the age-group 18-44 years of our patient'- 
Schriddc states that the weights given by Hammar are much too great. He found ft Qnl 
examination of the glands of healthy persons who had been killed that the maximum 
weight of 25 g. is attained at 15 years of age. Then there is rapid diminution until at 
30 years the remains of the thymus cannot be weighed. He says that if at this age there 
is recognizable and measurable parenchyma which is found microscopically to be thymus, 
the thymus is pathological. 

There are recorded a number of attempts to treat myasthenia gravis by thymectomy 
and in our series twelve patients (5 male and 7 female) aged from 1S-44 years have been 
treated. The duration of illness ranged from seven months to ten years. Every patient 
was severely affected and before operation was unable to work even with the help of 
-ost'igmin." p a p c h e characteristic weakness and rapid fatigability of external ocular- 
facial 0 palatal and pharyngeal muscles, of neck, trunk and limb muscles. All showed 
<r*re it increase of power in the affected muscles after administration of prostigmin. 

* Hirvev and LilientLial (1942) have shown that when J/--1 mg. of prostigmin is injected 
' t ' the brachial artery, the hand muscles of the non-myasthcnic become weak and 
f!Sruhte for some seconds. In the mvasthenic. strength is maintained, or, if preciously 

* . . . j | ; ncr cnsed, and there is no fasciculation. After thymcctomv there is a change 

dunlins'! n th ‘ OT j c ' toward the non-mvasrhenic reaction corresponding in degree with 
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the amount of clinical improvement. The myasthenic patient in complete remission, it is 
stated, gives a myasthenic reaction. In most of our cases this test was carried out before 
operation and in each power was maintained or increased. 

Three patients died after operation. Three have recovered and remain well nine, six 
and three months after operation. They lead normal lives. They do not require 
prostigmin. Pathological fatigability of the previously affected muscles cannot be demon- 
strated. Before operation intra-arterial injection of prostigmin produced a myasthenic 
reaction. Two have been tested after recovery. Extreme weakness of the hand muscles 
resulted, but there was no fasciculation. 

Three have improved. 

The first was treated a year ago by X-ray irradiation of the thymic area. The immed- 
iate result was a severe exacerbation of symptoms, but later she improved and was 
much better after this treatment. Before operation and without prostigmin, speech 
was slurred and quickly became unintelligible. She had troublesome double vision. 
She had difficulty in chewing and in swallowing and, towards the end of a meal, she 
had to support her lower jaw. The facial muscles were weak. She could not raise 
her arms from her sides. There was a good response to prostigmin. There was no 
alteration in the strength of the hand muscles, which were not affected, after intra- 
arterial injection of prostigmin. Five months after operation she develops, after 
about a hundred words, slight dysarthria, which does not then become worse. There 
is slight weakness of her facial muscles. She can raise her arms from her sides 
against moderate resistance. She has reduced her prostigmin dosage from 135 to 30 
mg. daily. After J mg. of prostigmin subcutaneously the dysarthria does not develop 
and the facial movements are full but there is no other effect. Intra-arterial injec- 
tion produces gross weakness of the hand muscles. 

The second patient was thyrotoxic. After subtotal thyroidectomy his myasthenia became 
worse. Before the thymus was removed he was helpless without prostigmin. He could 
not even raise his head from the pillow. His speech was unintelligible. He could 
not swallow. With 150 mg. of prostigmin daily by mouth and 1 mg. subcutaneously 
before meals he could move about in bed, sit up and swallow with difficulty. He had 
frequent attacks of severe dyspnoea. He has had no dyspnceic attacks since operation. 
Xow, four months after operation, without prostigmin, his speech is normal and 
does not become slurred or nasal. He has no difficulty in swallowing. He can sit 
up without effort and can walk several hundred yards without fatigue. Muscular 
power is below normal, there is some fatigability and definite improvement after 
prostigmin. The present optimum dosage is 45 mg. daily. Intra-arterial injection 
produces some increase in strength of the hand muscles. 

The third patient suffered from ptosis and diplopia, facial weakness and slurring 
dysarthria. She could not, without prostigmin, sit up or raise her head from the 
pillow against slight resistance. She couid not raise her arms from her sides or 
extend her forearms, hands or fingers. Other movements of the upper limbs were 
weak. There was a good response to prostigmin. Eight weeks after operation and 
without prostigmin there is no ptosis. Speech is normal and the facial movements 
full. She can sit up without difficultv and can raise her head against moderate resist- 
ance. There is slight weakness of extension at elbows, wrists and fingers, and some 
fatigability. Other movements of the upper limbs are of normal strength. The 
strength of the weak muscles is increased when prostigmin is given. 

One patient I have not seen since operation, but slight and definite improvement is 
reported. 

In two cases, five and two months after operation, there has been no change. 

In the cases which have responded to treatment most of the improvement has occurred 
by the time that the post-operative period is over. Then there is gradual progress during 
the next six to eight weeks. It was within these limits of time that prostigmin ceased 
to be effective in the patients who have recovered completely. 

X-rays of the anterior mediastinum of our patients were taken from various angles but 
no shadow corresponding to the thymus was seen. 

Extracts were made from one gland removed by operation and injected into intact 
animals by Dr. McIntosh of the Medical Research Council Institute. No muscular weakness 
developed. 

Kinnier Wilson states that at earlier stages symptoms come and go to a certain extent 
and remissions are not infrequent but later most of the clinical phenomena become fixed. 
Such is our experience. One of the twelve patients had a remission which began three 
months after the onset of the illness and lasted for four vears. Another recovered and 
remained well during pregnancy. Apart from those incidents all had become steadilv 
more incapacitated. In one among nine cases collected by Wilson and Stoner in Sheffield 
(to be published later) a remission occurred after a few months' illness and lasted for five 
years. 

Our results and those published fry Blalock and his colleagues indicate that extirpation 
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ot the thymus offers some prospect of recovery. We have found no distinction, clinical 
01 pathological between the cases which recovered and those which did not improve. 
Anatomists agree that in some persons there arc accessory thymus glands situated behind 
the thyroid. It is possible that all the tlivmic tissue has not been removed from the patients 
who did not recover. 

Myasthenia gravis and hyperthyroidism occur together more often than can be explained 
by chance. Kowallis and others ( 1 9-12) have recently collected 15 case records. They 
describe one case in which both conditions were cured by subtotal thyroidectomy. No 
thymic tissue was found when the mediastinum was explored. 

Three of our twelve patients had thyrotoxicosis. In one a subtotal thyroidectomy was 
carried out. His myasthenic symptoms became more severe. Six weeks later the thymus 
was removed. There was definite improvement of the myasthenic symptoms. Another 
patient from whom a toxic adenoma of the thyroid was removed when the thymus was 
taken out remains thyrotoxic but has no symptoms of myasthenia. 

Most of the patients investigated were in the care of the Physicians of the National 
Hospital, Queen Square. To them, and especially' to Dr. Gordon Holmes and to Dr. E. A. 
Carmichael, I wish to express my thanks. 
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Air Commodore G. L. Keynes: Attempts have been made in the past to remove the 
thymus through an incision in the neck, but it is quite clear that this could only effect an 
incomplete removal of the gland, which extends far beyond the reach of a finger intro- 
duced from above. There can be no doubt that full exposure of the mediastinum n) 
splitting the sternum down the centre as far as the fifth rib is absolutely necesap- 
The skin incision consists of a rather short and low collar incision above rhe sternal no'®, 
and a long vertical incision over the centre of the sternum as far as the level of the m' 
rib. The suprasternal notch is exposed by blunt dissection, and the slender horn of ea f“ 
thymic lobe can then usually be seen almost or quite reaching the lower border of _tn 
thyroid isthmus. The interclavicular ligament is divided, and a passage is cleared behm 
the sternum by introduction of a finger as far as it can reach. The sternum is then spin 
by means of a suitable instrument, and cuts are made in the bone outwards into the rod 1 ™} 
intercostal spaces on either side. The two sternal flaps are raised outwards, and are he 
in position by a strong self-retaining retractor. The layers of fascia covering the thymus 
gland are then divided in the mid-line, and the yellowish-pink thymic tissue is brought 
into view. It may, I think, be assumed that the thymus gland will be found to be enlarged 
in every' patient with true myasthenia gravis, and a bilobed structure must be identified an 
completely removed. The gland varies greatly in its shape and size, its weight in our 
twelve patients ranging from 8 to 31 g., but its general pattern is constant. The left l° be 
is always found to be almost completely covered by the pleura of that side. The right lobe 
is more easily seen, but spreads out below over the pericardium and this part often reaches 
below the level of the fifth rib. Usually' a large vein passes from the right lobe directly 
into the innominate vein. It is sometimes very difficult to secure adequate hemostasis, and 
the separation of the very thin pleural membranes from the gland on each side without 
opening them is an exceedingly' difficult manoeuvre, though it can usually' be achieved n 
sufficient time be taken over it. The removal of the gland will sometimes be complicated 
by the presence of a thymic tumour. This was found in two of our twelve patients, m 
each it was closely adherent to the pericardium on the right side, and was incorporated 
with the pleural membrane, which had to be widely opened in order to remove the 


We have some evidence that thymic tissue is not necessarily restricted to the anatomical 
confines* of the thymus, but may spread to a varying extent in the mediastinal fat. This 
would afford an explanation of the uneven results that seem to follow thymectomy. But 
f all this it is yet much too soon to speak. It may be a far more complex problem 
Him -\DDears at first sight, and “the pathology of the living” may again serve to throw 
,-‘ hr on corners of phvsiologv that have hitherto remained dark. 

The anesthetic is an exceedingly important part of the operative problem. Owing to the 
f t that our first patient was thyrotoxic, she was given our routine of rectal averrin with 
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gas and oxygen, and four other patients were treated in the same way, or with cyclopro- 
pane. Later we decided that avertin was undesirable in myasthenic patients, because we 
wanted them to recover full consciousness as soon as possible so as to restore normal 
respirator}' movement and coughing. The last seven patients of the series have been given 
intratracheal cyclopropane by Dr. Frankis Evans. It is, of course, essential to have 
completely controlled anaesthesia since there is a risk of, and occasionally the necessity for, 
opening the pleura on one or both sides. The operation is not easy, but it is during the 
post-operative period that the greatest difficulties are liable to arise. The myasthenic 
patient is peculiar in that the respirator)' and coughing muscles are sometimes severely 
affected by the disease. Thus, they are liable to respiratory crises quite apart from 
operation, and this tendency may become accentuated after the severe surgical interference 
necessitated by thymectomy. The patient can be assisted by posture (head-down position) 
continuous suction from the pharynx and larynx, and occasionally by an oxygen tent. 
At the same time, morphia, atropine, and prostigmin have to be given in suitable doses 
at the right intervals, and for three days or more there may be grave anxiety. One of 
our patients was suffering from a severe primary toxic goitre as well as profound 
myasthenia, so that a subtotal thyroidectomy had to be done before the thymectomy could 
be attempted. 

The mortality of three out of twelve patients is heavy, though not perhaps heavier than 
was to be expected in the surgical treatment of so severe and obscure a disease as myasthenia 
gravis. I would like to emphasize the fact that only patients suffering from clear-cut signs 
of myasthenia in a severe or very severe degree have as yet been subjected to operations, 
so that the maximum hazards have been challenged. There are many patients with minor 
degrees of a myasthenia which appears not to be progressive, and we would not at present 
urge that these should be submitted to operation. On the other hand, I believe that the 
results so far obtained by thymectomy for the severer forms of the disease are encouraging 
enough to warrant further cautious trial, and we hope to present fuller and more extensive 
evidence of progress at some future date. 

Dr. Russell Brain said that thymectomy had been performed upon three of his patients 
with myasthenia by Mr. Galloway. Their ages were 54, 37 and 45 and the duration of their 
illnesses was three months, six years and nine years respectively. He was not convinced 
that the operation had benefited them. He pointed out that ophthalmoplegia associated 
with thyrotoxicosis might be due to three causes — (1) thyrotoxic myopathy, (2) exophthal- 
mic ophthalmoplegia or (3) myasthenia gravis. 


Mr. R. L. Galloway: In order to perform such an operation as exploration of the thymus 
gland. Dr. Greenfield and I had to devise an instrument for splitting the sternum longitudin- 
ally from the sternal notch to the xiphisternum. The difficulty was to do this without 
injuring the fine parietal pleura behind the sternum in its- middle third or thereabouts. I 
practised the operation on 8 successive cadavers. In the first 4 cases the pleura on one or 
both sides was ripped open. A button was mounted on the end of the instrument and a 
method of guiding the instrument was determined so as to keep it close to the posterior 
surface of the sternum. In the last 4 experimental operations the pleura was not in any 
way injured. It was then found easy, after distraction of the two halves of the sternum, 
by means of an adapted bladder retractor, fully to expose the whole of the mediastinum 
throughout its length, and completely to dissect out the remains of the thymus gland 
and the fat around it in each case. 

It was now considered safe to undertake the operation on the living. 

The parietal pleura was not injured and I have been able easily and rapidly to excise 
the complete thymus in each of the 3 cases, and to explore all round for any aberrant tumour 
or portions of the thymus. None were found in these three cases. Anaesthesia presented no 
great difficulty, and was administered by intratracheal intubation, using gas and oxygen. 
The patients had been specially prepared with prostigmin before the operation, so that 
they arrived on the operating table while that drug was producing its maximum effect. 
The duration of the operation in the first case was sixty-eight minutes from start to finish, 
and was reduced to fifty-eight minutes in the last case: this without hurry or stress in 
any way. Each of these patients stood the operation well and had completely uneventful 
surgical recoveries. In 2 of the cases where tire thymus seemed to be heavier and more 
massive than usual, for two or three days immediately following the operation the patients 
seemed to be much better as regards their myasthenic symptoms. Whether this was an 
actual fact or whether it was due to suggestion produced in the patient by the operation 
I cannot say, but from what Dr. Russell Brain has said, this operation of removal of the 
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thymus gland, ill no way changes the myasthenic condition so far as our observations 
have gone. 

Hie operation is, of course, at present purely empirical and we have not yet got a proper 
explanation as to why thymic tissue should influence the proper correlation of function of 
nerve ends and muscle fibres. Since we have found that the operation can be performed 
with a high degree of safety, a low degree of post-operative morbidity and, so far as we 
have gone, with no mortality, it should be worth while continuing to do these rather 
empirical and extensive biological experiments. 

The operation should be performed with accurate celerity, for if a long slow operation 
were carried out with rive mediastinal pressure, &'c., in long-continued unaccustomed decom- 
pression, a collapse stage might he arrived at in the operation, from which the patient 
could not recover. 

[Three photographs were shown of the 3 elands removed which weighed respectively 

20g.,22g.,28g.] 

Dr. L. P. E. Laurent: When myasthenia gravis and thyrotoxicosis co-exist they are to he 
regarded as parallel phenomena as Dr. Russell Brain has said; the evidence does not suggest 
that either of these conditions causes the other. 

I have seen two cases of severe thyrotoxicosis in which typical myasthenic weakness came 
on suddenly within a week of death. In these cases dvsphagia, dyspnoea, weakness of the 
limbs were all strikingly and repeatedly relieved by prostigtnin. . . 

I was interested to hear Dr. Gordon ’Holmes say that he had seen sonic good remission 5 
after irradiation of the thymus. Amongst niv cases followed over the past twelve years, 
four have done particularly well and they are the only four who have had X-ray therapy 
of the thymus. One of these patients, after two severe relapses with dyspnoea, had a 
complete remission lasting eight years and which s till continues. Another severe case 
has kept well for some years apart from slight unilateral ptosis. 

I have been struck by the great variation which exists from case to case in their response 
to prostigmin. A moderate dose may restore normal strength to a severe case, whilst a 
slighter case may show only partial improvement even on the largest doses. I wonne 
whether this observation might be of use in selecting cases for thymectomy. One won 
expect that the more striking the response to prostigmin the greater would be the patient - 
prospects of a remission. 

Dr. H. V. Morgan: Failure of the muscles of respiration is one of the main risks of 
the operation of thymectomy. I have estimated the degree of involvement of these muscle 
by determining the vital capacity of patients with myasthenia gravis. The extent of the 
diminution in vital capacity is a measure of the degree of involvement of the respirator 
muscles. Marked involvement endangers life and may be an indication for operation- 
increase in the vital capacity occurs after exhibition of prostigmin, and the extent an 
duration of the improvement should be a measure of the risk of respiratory failure during 
the period of operation. 

Dr. S. P. Meadows mentioned a group of cases of myasthenia gravis in which the mani- 
festations were localized to one group of muscles, particularly the ocular muscles. The 
condition of the patients did not prevent them from living for many years, and they 've re 
frequently able to carry on a useful occupation, even without treatment. Seconal)’, 
remissions occurred in some cases of myasthenia gravis, particularly in the early part of the 
clinical course. These two facts should be borne in mind in selecting cases for operation. 

The measurement of the vital capacity in cases of myasthenia gravis, as described 
by Dr. H. V. Morgan, might prove a useful aid ro choice of cases for operation, as well as 
a standard by which the results of treatment could be assessed. 
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[■ October 21, 1942] 

DISCUSSION ON ACTIVE IMMUNITY. I.— GENERAL 

CONSIDERATIONS 

Professor Alexander Fleming: Active immunity may be defined as the response of an 
animal to an antigenic stimulus. It is of importance to consider the nature of the antigen 
and in clinical immunization this consists of some preparation of bacteria or toxin. It 
may be: 

' I. — In the case of bacteria: (a) Living attenuated cultures, (b) Dead Cultures. 

II. — In the case of toxins: (a) Active toxins, (6) Toxoids. 

Living cultures and active toxins may be considered together. All Pasteur’s work on 
immunization was carried out with living bacteria and there can be no doubt that it was 
successful. In the same way the earlier work on diphtheria immunization was carried out 
with active toxin (mixed with antitoxin) and it was likewise successful. 

Pasteur’s work was almost entirely on animals and the records of anti-anthrax inoculation 
show that, while immunity was conferred on the great mass yet in individuals the vaccine 
apparently induced the disease. This may be worth while in cattle, where the problem 
is purely economic, but if the same thing happened in man the sentimental considerations 
of the disaster would be calamitous. We have seen what has happened in recent years 
from the use of living attenuated vaccines and active toxins in man. In Lubeck many 
children died of acute tuberculosis following prophylactic inoculations of a living tubercle 
vaccine; and children have died from injection of toxin-antitoxin mixtures. It is quite 
true that in Lubeck it was shown that the children were inoculated, not with the 
attenuated “ B.C.G.” strain, but with a virulent tubercle culture, and that in the diphtheria 
toxin-antitoxin disasters there were mistakes in the preparation of the mixture, but we all 
know that mistakes will occasionally happen. Rightly, in my opinion, the authorities 
in this country have not sanctioned for use in man vaccines consisting of living bacteria, and 
I hope that this attitude will be maintained, for sooner or later if a living vaccine is 
issued — necessarily without preservative — a disaster will occur because of some human 
error, and such disaster will seriously set back the whole course of active immunization. 

I have said earlier that as regards animals the problem is more one of economics, but I 
have litde doubt that future work will show that everything that can be done with a living 
vaccine can equally well be done with a dead one, prepared rightly and administered in 
appropriate doses. 

Dead vaccines and inactivated toxins ( toxoids ) : Active toxins have almost entirely been 
replaced in clinical work by toxoids for the production of an antitoxic immunity such as 
is required against diphtheria, tetanus, and other diseases. The toxin is almost universally 
toxoided by exposure to formalin, which process does not denature its antigens, so that 
although it ceases to be poisonous it can still stimulate the production of specific antitoxins. 

Vaccines have in the past generally been killed by heat at from 55’ to 60° C., and it is 
with such heat-killed vaccines that the value of antityphoid, anticholera, or antiplague 
inoculation has been established. It has often been suggested that the bacteria constituting 
the vaccine should be killed by chemicals, and of these probably the favourite was formalin, 
on the assumption that any toxins present would be toxoided. There was litde scientific 
backing for such a procedure, and recent work by Felix on typhoid antigens has shown 
that formalin has a definite deleterious action on the “ O ” antigen of thetyphoid bacillus, 
which is definitely concerned with typhoid immunity, whereas heating to 60° C. or even 
higher leaves this “ O ” antigen intact. There is, however, another antigen of the typhoid 
bacillus — the Vi antigen which Felix maintains is also intimately concerned with anti- 
typhoid immunity — which is destroyed by heating to 60° C. or by formalin, which can be 
preserved by killing the bacteria with 75% alcohol. This alcohol-killed typhoid vaccine 
is at present under extensive trial. 

It has been suggested that bacterial antigens of vaccines should be in solution instead of 
being contained in bacterial bodies and that if they were in solution the antibody response 
would be more prompt and complete. Vaccines so dissolved have been widelv advertised 
and are, I believe, used on a considerable scale. There is, however, little scientific evidence 
to support them. On the other hand, wc have in diphtheria toxoid an antigen which is 
normally produced in solution and it has been conclusively proved that better immunity 
is produced in children when this antigen is deliberately thrown out of solution and 
Jan. — Comp. Med. 1 
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Combination of immunization with chemotherapy— Ax. present we are in a chemothera- 
peutic age, and all manner of ailments are being treated— rightly or wrongly-with 
sulphonarmde drugs. The special function of these drugs is to inhibit the growth of 
sensitive bacteria, but the actual destruction of the bacteria has to be carried out by the 
body. It seems clear, therefore, that the higher the state of immunity the better will be 
the apparent result of the drug. Two experiments bearing on this point are cited • 

I— In vitro : Blood infected with pneumococci is mixed with certain things as under, and 
after incubation for twenty-four hours the colonies are counted. 


Infected blood 4-saline 

„ ,, 4-301^061111100)003186111111 ... 

„ „ +M&B693 

„ » 4- antipneumococcal serum 4- AS & B CDS ’ *.]' 

>j » (deIeucoc\*Ted)4'ant;pneumococc3l serums- AS & B GD3 


Colonies 
0 C 
GC 

QC (small) 
0 

CC (small) 


Neither the serum nor the chemical could eliminate the pneumococci. The combination 
could, but only when the leucocytes of the blood were present. 

II . — Combination of active immunity and M & B 693 on pneumococcal infection of mice: 
Some mice were immunized with 1 dose of pneumococcal vaccine and others were left as 
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■controls. After one week they were all infected with pneumococci and some were treated 
with M & B 693. The results obtained were as follows : 

Unvaccinated (No M & B 693) aJJ died (1 A5.L.D.) 

Vaccinated (No M & B 693) all died ) 

Unvaccinated 4* M & B 093 — all died - (100 M.L.D.) 

Vaccinated -r M & B 093 — all lived ) 

Here the immunity conferred by the single dose of vaccine was obviously not high, but 
it enabled the chemical to save all the infected mice. 

These observations, and many others, show that with advantage immunotherapy and 
•chemotherapy can be combined. 

Conclusion . — The chemists have, in recent years, made extraordinary advances in many 
directions and they are rapidly extending their activity to problems of immunity. In 1939 
it was found that immunity to a certain type of pneumococcus could be produced by a 
combination of horse serum globulin and cellobiuronic acid, and very recently it has been 
shown that substances having the properties of antibodies can be produced in vitro by 
suitable mixtures of antigen and globulin. The day may come when we use relatively 
simple chemicals as antigens in the production of active immunity, and when antiserums 
are produced in test tubes instead of in horses. 

Mr. A. T. Glenny: Any scheme for active immunization with soluble toxins or their 
products should be based upon the principles of primary and secondary stimulus. The 
first injection into a normal animal causes a slow production of antitoxin and also prepares 
er trains the tissues to produce antitoxin far more rapidly in response to a subsequent 
injection. With adequate dosage the maximum antitoxin response occurs about ten days 
after the second of two injections given at an interval of four weeks. In the active 
immunization of man against diphtheria the maximum dosage of the present form of 
■antigen which can be tolerated without undue reaction is not sufficient to give such rapid 
immunity. A knowledge of the response in animals to small doses is therefore important. 
L f the initial dose is small, the tissues are not sufficiently trained to respond rapidly to a 
second injection and antitoxin production follows a course intermediate between the usual 
primary and secondary responses. Animal variation is also greater than when larger doses 
are used. In a group of guinea-pigs given two injections of a poor quality toxoid each 
containing 2 Lf doses with an interval of four weeks, 19% gave a secondary response, in a 
second group given 5 times as much antigen 55% responded rapidly; further experiments 
showed that 93% gave a secondary response to two injections of a good quality toxoid each 
containing 2 Lf doses though approximately equal in antigenic efficiency to 20 times the 
same dosage of the bad quality toxoid. Out of over 700 guinea-pigs given 2 doses of 2 Lf 
A.P.T. all responded well shotting that four weeks after the first injection all were fully 
trained to give a secondary response. 

It is suggested that a small dose of antigen may act as a primary' stimulus on only a 
limited number of cells, if sufficient cells become trained in antitoxin response a definite 
secondary response will be evidenced; if too few cells are so trained the second dose of 
antigen may be mostly used by untrained cells as a primary stimulus. The resulting course 
of antitoxin production may show a slight rise after about ten days followed by a fall and 
then a further slow rise. 

Dr. P. Hartley: Apart from a standard for the assay of diphtheria formol-toxoid intro- 
duced in Germany shortly before the war, stable standards for the determination of the 
potency of antigens have not been established, and methods for the biological assay in 
terms thereof have not been devised, for the determination of the potency of antigens. In 
consequence, research workers and manufacturers are at a disadvantage compared with 
those who prepare, and those who use in their research or in their practice substances like 
the antitoxins, the vitamins, insulin, or the sex hormones, the potency of which can be 
determined and expressed in a common notation of units. For example, the results of 
laboratory and clinical investigations on antigens obtained in different laboratories and 
different countries cannot be correlated and compared and it is difficult for manufacturers, 
in the absence of standards to work to, to produce antigens of known, or even of uniform, 
potency. This defect in our armamentarium is due, on the one hand, to the difficulty of 
preparing, for many antigens, dry stable standard preparations and, on the other, to the 
difficulty of devising methods of biological assay which are practicable and reasonably 
precise. 

In an attempt to establish a standard and devise a method of assay for diphtheria 
antigen, the results of a co-operative experiment carried out in two laboratories in Europe 
and at the National Institute for Medical Research, Hampstead, were reported. This 
experiment had the limited objectives, first, of establishing the dose-response curve for 
diphtheria formol-toxoid and, second, of comparing the results obtained "when the same 
doses of the same antigens were injected under the same conditions into large groups of the 
stocks of guinea-pigs maintained at the three laboratories. The results exhibited a wide 


146 


2 


Proceedings of the Royal Society of Medicine 


administered in the insoluble form of alum precipitated toxoid (A.P.T.). It has been 
estimated that alum precipitated toxoid is some 200 times ns potent as the parent toxoid 
in solution. It is clear, therefore, that it is not necessarily an advantage to have the 
antigen in solution — in fact it may be a serious disadvantage. 

Mode of administration of vaccines : The usual method is by subcutaneous injection, but 
they have been administered by many other methods. 

Intravenous : In laboratories it is customary to immunize rabbits for the purpose of 
producing an “ immune ” scrum by intravenous inoculation of the vaccine. In this way 
there is a much better response of demonstrable antibodies. 

Vaccines have frequently been administered intravenously in man but then they are 
usually followed by an intense general reaction — (protein shock). A dose of 500 millions of 
typhoid vaccine given subcutaneously may or may not give a general reaction with rise of 
temperature, but rigors arc uncommon. 'A dose of 50 millions injected intravenously is 
usually followed in an hour or less by severe rigors and a temperature of 102° or higher. 
The results as regards antibody formation are better with the small dose intravenously 
than with the large dose subcutaneously, but the severity of the reaction precludes the 
intravenous route as a practical clinical method. 

If. — Oral administration : In certain communities this method has been very popular 
owing to the ease of administration. Extensive observations have shown that in the enteric 
group of diseases some immunity can be established by the oral administration of vaccines, 
but it is not the best method. 

HI. — Absorption by mucous membranes : It has been shown that the antigens of vaccines 
and toxoids can be absorbed through the nasal mucous membrane, and attempts haw 
been made to produce immunity by intranasal soravs of vaccine or toxoid. This methoi 
has, however, been little practised. 

Difference in response on the part of different individuals. — It has long been known that 
different individuals and animals respond very differently to the same antigenic stimulus, 
and we shall hear later in the discussion from Dr. Hartley that in guinea-pigs diet has a 
very important influence. We have tested the antitoxic response of large numbers o 
patients who have been immunized with staphylococcus toxoid. In some patients it is 
impossible to raise the antitoxic tjtre to more than 1 unit per c.c., more usually it rises to 
So r 10 units, and occasionally a patient's serum contains 15 units of antitoxin per c.c, 
w ith the same dosage of toxoid. No observations have yet been made as to whether t ' c 
individuals which give a poor response are suffering from a dietetic deficiency, but in vie" 
of Hartley’s results in guinea-pigs such is a possibility. 

Interval after which active immunity develops. — It is a common belief that it takes a 
week or ten days for immunity to develop after the administration of vaccines. Wrights™ 
his school have shown that changes in the opsonic power of the blood can be observed in 
a few hours, and that the nature and degree of the change depends largely on the dose 
administered. Other demonstrable antibodies, such as agglutinins or bactericidal $ u " 
stances, have been detected in from one to four days. There is ample evidence that tnc 
rapidity and extent of the response to an antigenic stimulus is greater when the animal das 
established a basal immunity, but the interesting observations of Hedley Wright show 
that even in the unprepared animal (without basal immunity) there is a change within me 
hours of the inoculation of pneumococcus vaccines which assists the animals in ridding 
themselves of the infection. 

There is, therefore, evidence that following the administration of a vaccine sonic 
immunity develops in a few hours. 

Combination of immunization with chemotherapy. — At present we are in a chemothera- 
peutic age, and all manner of ailments are being treated — rightlv or wrongly — with 
sulphonamide drugs. The special function of these drugs is to inhibit die growth of 
sensitive bacteria; but the actual destruction of the bacteria has to be carried out by the 
body. It seems clear, therefore, that the higher the state of immunity the better will be 
the apparent result of the drug. Two experiments bearing on this point are cited : 

j f n v it ro Blood infected with pneumococci is mixed with certain things as under, and 

after incubation for twenty-four hours the colonies are counted. 


Infected blood + saline 

,, ,> -f- anti pneumococcal serum ... 

” „ +M&B693 ... 

, +antipneumococcal serum -**Al & B G93 ... 

„ (ddeucoQted) -i-antipneumococcal serum 4- M &B 603 


Colonies 

DC 

oc 

GC (sm3il) 
0 

GC (small) 


Neither the serum nor the chemical could eliminate the pneumococci. The combination 
hut only when the leucocytes of the blood were present. 

C ° tt _rYi ,nhi nation of active immunity and M & B 693 on pneumococcal infection of mice : 
S me mice were immunized with 1 dose of pneumococcal vaccine and others were left as 
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•controls. After one week they were all infected with pneumococci and some were treated 
with M & B 693. The results obtained were as follows : 

Unvaccinated (No M & B 093) all died (1 M.L.D.) 

Vaccinated (No M & B G93) all died I 

Unvaccinated -f M & B G93 — all died • (100 M.L.D.) 

Vaccinated -r M & B 693 — all lived I 

Here the immunity conferred by the single dose of vaccine was obviously not high, but 
it enabled the chemical to save all the infected mice. 

These observations, and many others, show that with advantage immunotherapy and 
•chemotherapy can be combined. 

Conclusion . — The chemists have, in recent years, made extraordinary' advances in many 
directions and they are rapidly extending their activity to problems of immunity. In 1939 
it was found that immunity to a certain type of pneumococcus could be produced by a 
combination of horse serum globulin and cellobiuronic acid, and very' recently it has been 
shown that substances having the properties of antibodies can be produced in vitro by 
suitable mixtures of antigen and globulin. The day may come when we use relatively 
simple chemicals as antigens in the production of active immunity, and when antiserums 
are produced in test tubes instead of in horses. 

Mr. A. T. Glenny: Any scheme for active immunization with soluble toxins or their 
products should be based upon the principles of primary and secondary stimulus. The 
first injection into a normal animal causes a slow production of antitoxin and also prepares 
or. trains the tissues to produce antitoxin far more rapidly in response to a subsequent 
injection. With adequate dosage the maximum antitoxin response occurs about ten days 
after the second of two injections given at an interval of four weeks. In the active 
immunization of man against diphtheria the maximum dosage of the present form of 
antigen which can be tolerated without undue reaction is not sufficient to give such rapid 
immunity. A knowledge of the response in animals to small doses is therefore important. 
I f the initial dose is small, the tissues are not sufficiently trained to respond rapidly to a 
second injection and antitoxin production follows a course intermediate between the usual 
primary and secondary responses. Animal variation is also greater than when larger doses 
are used. In a group of guinea-pigs given two injections of a poor quality toxoid each 
containing 2 Lf doses with an interval of four weeks, 19% gave a secondary response, in a 
second group given 5 times as much antigen 55% responded rapidly; further experiments 
showed that 93% gave a secondary response to two injections of a good quality toxoid each 
containing 2 Lf doses though approximately equal in antigenic efficiency to 20 times the 
same dosage of the bad quality toxoid. Out of over 700 guinea-pigs given 2 doses of 2 Lf 
A.P.T. all responded well showing that four weeks after the first injection all were fully 
trained to give a secondary response. 

It is suggested that a small dose of antigen may act as a primary stimulus on only a 
limited number of cells, if sufficient cells become trained in antitoxin response a definite 
secondary response will be evidenced; if too few cells are so trained the second dose of 
antigen may be mostly used by untrained cells as a primary stimulus. The resulting course 
of antitoxin production may show a slight rise after about ten days followed by a fall and 
then a further slow rise. 

Dr. P. Hartley: Apart from a standard for the assay of diphtheria formol-toxoid intro- 
duced in Germany shortly before the war, stable standards for the determination of the 
potency of antigens have not been established, and methods for the biological assay in 
terms thereof have not been devised, for the determination of the potency of antigens. In 
consequence, research workers and manufacturers are at a disadvantage compared with 
those who prepare, and those who use in their research or in their practice substances like 
the antitoxins, the vitamins, insulin, or the sex hormones, the potency of which can be 
determined and expressed in a common notation of units. For example, the results of 
laboratory and clinical investigations on antigens obtained in different laboratories and 
different countries cannot be correlated and compared and it is difficult for manufacturers, 
in the absence of standards to work to, to produce antigens of known, or even of uniform, 
potency. This defect in our armamentarium is due, on the one hand, to the difficulty of 
preparing, for many antigens, dr)- stable standard preparations and, on the other, to the 
difficulty of devising methods of biological assay which arc practicable and reasonably 
precise. 

In an attempt to establish a standard and devise a method of assay for diphtheria 
antigen, the results of a co-operative experiment carried out in two laboratories in Europe 

This 
vc for 
: same 
of the 
t wide 


- — iui itu ivcocuvit, ± fuiuiJoiL(iu l were report' 

experiment had the limited objectives, first, of establishing the dose-response 
diphtheria formol-toxoid and, second, of comparing the results obtained "when 
doses of the same antigens were injected under the same conditions into Iaree eroi 
stocks ofgmnea-p lgs maintained at the three laboratories. The results exhibit 
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\ .iri.it inn, in particular, it was found that the Hampstead guinea-pigs produced far mote 
antitoxin than did the animals maintained at the other two laboratories. This variation 
in response might be due to the fact that, whereas the Hampstead animals were exception- 
a ly healthy and quite free from infectious disease, the other two herds were not. These 
variations in the physical well-being of the different stocks of guinea-pigs was evidently 
re nted to the different conditions under which the stocks were maintained and particularly 
to the diets administered. To investigate this possibility, two groups of guinea-pigs of the 
Hampstead stock were kept under the same conditions with the single exception that in 
addition to a common basal diet of bran and hav, each of the animals of one group were 
g'ven 40 g. of mangolds daily while those of the other group received 40 g. of cabbage 
daily. After being maintained for one week on this diet, cacli animal was injected with 
the same dose of the same formol-toxoid, and twenty-eight days later all the surviving 
animals were tested for immunity. The rcsulis showed that, while 21% of the former 
group died during the experiment, and the remainder showed a mean weight increase ot 
ardy 15%, and only the feeblest response to the injection of antigen was elicited, the animal' 
which had been fed on cabbage all remained well, their mean weight increased by 52% 
and a high degree of immunity was developed. In another similar co-operative experiment, 
carried out in three laboratories in this countrv in which the only real variable was the 
guinea-pigs used, it was found that in one case the antitoxin produced fay the Hanipstea 
guinea-pigs was the same as that produced bv those in another laboratory, in the secow 
case twice as much, and in the third case three times as much, antitoxin was produced b) 
the Hampstead guinea-pigs. A third series of experiments carried out at Hamptea 
clearly showed that, other conditions being the same, guinea-pigs given a large ration o 
cabbage developed significantly more antitoxin than those given a small ration. 

The results of these experiments provide a striking example of the fact, well known to 
workers engaged in biological assay, that it is not possible to determine potency in terms 
of an animal reaction, i.c. simply by observing the effect produced fay its administration to a 
group of animals. Any attempt to establish a statutory control of antigens of the type o 
those commonly used for diphtheria prophylaxis on such a basis is clearly open to objection 
and criticism. As for other biological assays, a standard preparation is necessary. 

As an illustration of the determination of the potency of an antigen by means of test* 
carried out in comparison with a standard preparation, the results of investigations now > n 
progress at the National Institute for Medical Research, Hampstead, on the assay ° 
diphtheria prophylactic, alum precipitated toxoid (A.P.T.) vvere reported. The standar 
which had been selected was a sample of A.P.T. which, when injected into 389 Schick- 
positive children, in doses smaller than those now officially recommended, had rendered 
381 of these Schick-negative. Assurance had thus been obtained that the standard chosen 
was a highly effective antigen in man. A number of A.P.T.s had been tested in comparison 
with the standard, both in the laboratory in guinea-pigs and in the field, and it was hoped 


that from the results of these laboratory and field investigations it would be possible to 

tenev of this important antigen than ha 

hitherto been possible. 


establish a more efficient control for the potency 


The results of three experiments, carried out on three groups of the Hampstead guinea* 
pigs, 50 guinea-pigs in each group, illustrated three points which, taken together, provide 
the main reasons for the difficulties in devising a method of assay which is practicable and 
at the same time reasonably' accurate. One of these tests was done at a different time from 
the others and the other two vvere done at the same time, but the dietary conditions 
vvere deliberately varied. The varied conditions were such as might reasonably be expected 
to occur in any laboratory at different times of the year, or in different laboratories at the 
same time of year. In one case the geometric mean of the antitoxin produced by the 5v 
guinea-pigs to the same dose of the same antigen was 3 /2. in the second test it was 418. 
and in die third test it was 6-13, units per c.c. respectively. Such a wide variation in the 
response of guinea-pigs emphasizes the' need for carrying out tests for potency in strict 
comparison with a standard preparation. Other things being equal, the response or 
individual animals when kept under the same conditions to the injection of antigen is 
very variable- in tests reported on the Hampstead stock of guinea-pigs some animals 
roduced effiht times as much antitoxin as others. When the results of these three tests 
were arranged so as to show the antitoxin produced in groups of ten guinea-pigs each, the 
trrrmns beine selected at random, it was shown that, other things being equal, the geometric 
mean of thf antitoxin produced in the fire groups varied from 3 to 5, from 3-5 to a. and 
t ‘ r tr> c un its ner c.c., respectively, in the three experiments. 

n? r „ nl ’ of th e S e experiments had also been analysed in order to arrive at an estimate 
of T *e “ c iraev attainable when different sized groups of animals were used I for the 
ot tne acc wnmea-oies per group are used the limits of error 

comparative les s \ e ^ igs per group are used the Kmits are ■ <53% 

to' 150 and when Twin tvgu i nea -pigs per group are used the limits are ,5% to 13.->%. 
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With the Hampstead guinea-pigs it was shown that little advantage is gained by increasing 
the number of animals per group beyond twenty. The analyses revealed the interesting 
fact that while the amount of antitoxin produced in response to the same injection of the 
same antigen varied at different times of the vear, or under different conditions of diet, the 
error of the assay showed little variation from test to test. Moreover, compared with 
somewhat similar tests carried out in Germany, the same degree of accuracy is attained in 
the Hampstead experiments by the use of much fewer animals. This is considered to be 
due to the more detailed information Yielded by the Hampstead tests, whereby the antitoxin 
produced bv each animal (and not the resistance of the animal to a single injection of 
diphtheria toxin, which merelv indicates one level of immunity) was determined; and, 
-also, to the fact that, since the Hampstead stock of guinea-pigs has been raised from a small 
number of carefully selected animals and are to a large extent inbred, the stock exhibits 
n relatively uniform response to antigenic stimulus. 


[ December 16, 1942] 

DISCUSSION ON IMMUNITY. II.— BACTERIAL VACCINES AND 

TOXOIDS 

Dr. A. W. Downie: Before vaccines and toxoids are made generally available for human 
nse they are usually tested on animals which, after inoculation, can be tested for antibody 
production or for resistance to infection. It is, of course, often difficult to reproduce in 
■animals infections comparable to those which occur in man, and in estimating an antigenic 
effect by antibody titrations in animals or man we cannot always be sure that the antibodies 
we titrate are a measure of resistance to infection. The final assessment of the value of 
vaccines and toxoids in preventive medicine must depend on the results of clinical trials and 
•experimental results in the laboratory are guides to that end. 

The careful work of Glenny and his colleagues on the immunity response of animals to 
the injection of bacterial toxoids has elicited facts which hold true for man and which 
have guided prophylactic practice. Grinnell’s experiments on mice demonstrated the poor 
antigenic quality of manv of the typhoid vaccines in use prior to 1932 and led to much 
of the more recent work on the antigens of the typhoid bacillus. Knowledge gained by 
laboratory experiments has often been tardily applied to the prevention of infectious 
disease in man. 

Large scale immunization with vaccines and toxoids in man is likely to be practised only 
against those infections liable to epidemic spread or where the mortality rate is sufficiently 
high to justify the labour and expense involved. In this country the number of such 
diseases is not great. In normal times, for example, the risk of typhoid is so small that 
general inoculation with typhoid vaccine is probably unnecessary. 

In considering the results obtained bv the use of vaccines and toxoids it is well to bear 
>n mind the differences in these two types of antigen and their mode of action. In diseases 
like tetanus or diphtheria where the effects are mainly due to exotoxins the degree of 
protection induced by the injection of a suitable toxoid is likely to be substantial. In more 
generalized bacterial infections on the other hand immunity should be largely anti- 
bacterial; this is more indirect in action and appears to be more difficult to attain. One 
Wight therefore expect that better evidence would be available for the prophylactic value 
of toxoids than of vaccines. 

Vaccines and toxoids in the prevention of specific infections. — The results obtained by 
the prophylactic use of vaccines and toxoids in the prevention of infectious diseases in man 
cannot be considered in detail, but a few of them are mentioned. 

Diphtheria : Unequivocal evidence of the value of toxoid in the prevention of diphtheria 
available from work published in America and Canada. In this country we have been 
rather slow in making use of a procedure which promised such excellent results and it is 
to be hoped that within the next few vears we shall have for the whole of this country 
records of the value of immunization on diphtheria morbidity and mortality which will 
be as striking as those obtained in Canada. 

Tetanus : The studies made on antitoxin production following injection of tetanus toxoid 
into man lead us to expect equally good results in the prophylaxis of this disease. Injection 
of tetanus toxoid is widely practised in the Army but the only record of its value that 1 
have seen is given by Bensted in the Harbcn lectures two years ago (Bensted. 1940). These 
figures refer to the incidence of tetanus in those wounded during the fighting in France 
in 1940. Although 90% of the men in the Army had been inoculated with toxoid the 
eight cases of tetanus reported all occurred in those who had not been inoculated. 
A paper by J. S. K. Boyd and J. D. Maclcnnan gives further evidence of the value of 
toxoid in the prophylaxis of tetanus ( Lancet , 1942 (ii), T45) 
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Prophylactic injection of Cl. welchii toxoid Jias been suggested for the prevention of 
gas gangrene but this measure has not been widely adopted. 

When we consider bacterial vaccines in prophylaxis we find few diseases in which their 
tnluc has been convincingly demonstrated. 

Typhoid : In the prevention of typhoid fever Greenwood (1935) considers that the most 
mne “"I 0 ’ f, S UrcS arc ^ ,osc illustrating the experience of our troops in India between 
1905 and 1908. In the 17th Lancers after one year in India there were only 2 cases of 
typhoid, neither fatal, among 258 inoculated men, while there were 66 cases and 11 deaths 
among 422 non-inoculatcd. 

Dysentery : In this country vaccines have been and are being tried chiefly in mental 
hospitals where the risk of infection is great. W. M. Scott (1938) was of the opinion that 
mixed dysentery vaccines were valuable in such institutions. 

Cerebrospinal meningitis : In 1939 Maclean and Bcvan expressed the opinion that while 
vaccines might be valuable in the prophylaxis of cerebrospinal meningitis no really satis- 
factory' trials had been recorded at that time. Since then results of extensive trials in 
Indo-China are available (Gcnevray, 1941), and in 1939 and 1940, 210,000 persons were 
inoculated with a polyvalent meningococcus vaccine made from freshly isolated strains. 
The disease was very prevalent in Indo-China that winter. In various inoculated groups 
of men, mostly colonial troops , outbreaks were stopped by 2 or 3 injections of the vaccine 
and the incidence of the disease was 10 to 36 times greater in the uninoculated than in 
the inoculated in the same areas. 

Pneumococcal pneumonia : Although a very high degree of immunity can be produced 
in animals by injections of pneumococcus vaccines, the use of vaccines, or more recently ot 
the capsular polysaccharides, in man lias not always given satisfactory results. According 
to Orenstein (1931) polyvalent pneumococcal vaccines did not have much influence on the 
incidence of pneumonia in miners in South Africa. Felton and his colleagues (1938) have 
reported apparently good results from the prophylactic use on a large scale of a preparation 
containing type I and type II polysaccharide. The number of cases of pneumonia wnic 
developed in the observed groups was, however, not very high; their findings have not 
confirmed by Siegel and Muckenfuss (1941) who used a mixture of types I, II anc * 
polysaccharides. 

Whooping-cough : While earlier workers differed in their opinion of the value o 
pertussis vaccine in the prevention of whooping-cough favourable results have recently mw 
recorded. In the carefully controlled observation recorded by Bell (1941) the incidence o 
whooping-cough in vaccinated children was less than a third of that among unvaccinate 
controls who were strictly comparable in other respects. 

Combined active and passive immunization. — Combined active and passive immunization 
has proved its value in veterinary medicine and lias been used against certain virus diseases 
in man. Combined active and passive immunization was used in the prevention 0 
diphtheria by Zingher in 1918. In this country Wilson and his colleagues (19 41) hate 
described the successful application of the method, combined with temporary isolation 
of carriers, in the control of diphtheria outbreaks in schools in rural districts. 

Combined active and passive immunization was advocated by Ramon a few years ago for 
the prevention of tetanus in the wounded. It may also be of value and has been used in 
dealing with whooping-cough contacts. 

Age and immtntizability. — In 1938 nearly 50% of deaths from whooping-cough ' 
England and Wales occurred in children under 1 year of age and almost a quarter of toe 
total under 6 months of age. Allowing for wrong diagnosis, it appears that many children 
might be saved if the incidence of whooping-cough could be reduced in this early age-group. 

There is a good deal of evidence to show that infants and young animals respond poorly 
to injection and are difficult to immunize. This has recently been discussed by Burnet 
(1941) and Sauer (1941) has shown that it is difficult to give complete protection against 



6 months cannot be immunised as readily 
enough to make further trials worth while. 
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Dr. H. J. Parish: (a) Vaccines should be prepared from suitable strains, e.g. Bad. 
iyphosum “ Rawlings ”, rejuvenated and containing Felix’s Vi antigen; H. pertussis in the 
smooth Phase I. Provided the growth is good and “ smoothness ” is retained a simple type 
of culture medium is preferable. A solid medium entails “ washing off ” and perhaps 
further washing of the suspended organisms, and it should be borne in mind that important 
antigenic constituents may thus be eliminated. “Whole” broth formol-cultures of 
Cl. welchii, Type B, are used in the prophylaxis of lamb dysentery. Vaccines are killed 
by heat (minimal) or chemicals such as formaldehyde, phenol, merthiolate or alcohol and 
these substances are also used as preservatives. Formaldehyde causes pain on injection 
"hilst phenol and merthiolate do not irritate the tissues, and vaccines, e.g. pertussis, 
preserved with them are more antigenic than formalinized preparations. Unfortunately 
phenol may damage “ toxins ”, which are not necessarily identifiable and titratable, and 
merthiolate is unreliable in its bactericidal action. Felix claims that 25% alcohol does 
not destroy the Vi antigen, but this is denied by Rainsford. The ideal preservative for 
vaccines is not known. 


The determination of the essential antigens in vaccines is difficult as the following 
examples will show. The F.68 fraction (Raistrick and Topley) isolated from Bacl. typhosum 
is a polysaccharide linked with nitrogenous compounds and is probably not as good as a 
vaccine prepared from whole bacteria. A similar fraction from H. pertussis awaits clinical 
trials and it is unwise to ignore the toxin of H. pertussis obtained by freezing and thawing 
(Evans). Although the corresponding antitoxin is apparently not demonstrable in con- 
valescent serum it has been prepared in animals. Autolysate toxic protein of Shiga’s 
bacillus often produces high titre antitoxin in horses, although “competing” antigens 
sometimes interfere with the response to the essential antigen. Living vaccines have an 
obvious disadvantage for man and larger doses are necessary if dead vaccines are used. 
The process of killing may harm a vaccine as («) certain antigens are heat-labile and 

(b) many antiseptics denature protein. 

(b) Toxins. — The toxin of the htemolvtic streptococcus (scarlet fever) is the only one 
used in human immunization. The extreme importance of good toxins (with minimal 

competing ” antigens) is shown in horse immunization. For example, diphtheria toxin 
ma y have a high Lf unitage, but cause “ swellings ” after injections; the horses lose 
condition and respond badly to the specific toxin present in broth filtrates. On the other 
band their serum may have a high content of agglutinins even though only filtrates were 
used in immunization. The potency of tetanus toxin is influenced by the constituents 
°f the culture medium, including the type of peptone, the salt content and the hardness 
°f the water. Another difficulty concerns the bacteria themselves for toxin-producing 
strains behave erratically. 

(c) Toxoids. — The remarks on toxins are applicable to toxoids generally. 

Purified toxoid may be a poorer immunizing agent than crude toxoid and this is possibly 
uue to the modification of certain antigens during purification. Non-specific adsorbents, 
c -g. tapioca (Ramon) and alum (Glenny) have been shown to enhance antibody production 
and Alum Precipitated Toxoids (A.P.T.) are made from high-grade toxoids, phenol being 
excluded at every stage of manufacture. 

(d) Combined antigens. — Staphylococcus toxoid 4- vaccine may give a better clinical 
response than either preparation separately. When tetanus toxoid is mixed with T.A.B. 
vaccine (T.A.B.T.), there is a better response to the toxoid constituent, but, in some recent 
experiments, a slightly worse one to the T.A.B. 

Finally, a few general comments are necessary about all antigens. A good antigen may 
g>'e unsatisfactory protection unless attention is directed to the proper size and spacing 
or doses. In the preparation of tetanus and dysentery antitoxins in horses, a rest period 
of three months after the preliminary injections is advantageous. Re-inoculation of 
diphtheria prophylactic, A.P.T., is important in human immunization, and the same 
principle is now being extended to other antigens. 

Dr. R. Lovell: It is doubtful if bacterial diseases have a single cause for the age, breed, 
species and state of nutrition of the host are factors as well as the dosage and relative 
'irulcnce and infectivity of the bacterium. Artificial immunization therefore plavs only 
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• . \ ’ |! Jcit a i ); ' rt - in the general prevention of disease and the difficulties van' 

>c l , * c ‘ ,scs and the hosts which are attacked, in the field of veterinary medicine the 
nonne aspect is of especial concern and the individual animal is' subordinate to the 
C1 ! j 1 -. 0C | ^ j. 1,s ,s ;,n outstanding difference between human and veterinary medicine 

ant \\ n st t ic safety of a particular vaccine is of prime importance in human medicine it 
is o css .importance compared with its efficacy in veterinarv practice. Greater risks can 
ie run with animals than with man and this is exemplified in the more frequent use of 
ntng i.icrcria as vaccines. Suspensions of living spores of anthrax bacilli are used for 
t ic active immunization of cattle, sheep and horses and fatalities occur. During the 
^ C q S about two million doses of anthrax vaccine were issued from one laboratory 

in South Africa per year. Good batches of vaccine were expected to produce a temperature 
reaction in 90% of the animals tested and in the field severe reactions and deaths were 
known to occur. In 1935-37 about 50 deaths from vaccine anthrax were reported out of 
approximately sixteen million cattle inoculated. An improvement in the results was 
achieved by increasing the concentration of spores together with the reduction in the 
virulence of the strains used (Sterne and Robinson, 1939). A further modification was 
made eluting the years 1936-39 when several batches of anthrax vaccine were made from 
uncapsulatcd variants. This vaccine was safer and produced slighter reactions than ihf 
ordinary spore vaccine (Sterne, 1 939c/). 

Active immunization in pigs against swine ervsipelas is usually practised by inoculating 
suspensions of living organisms and immune serum. In some cases this is followed a 
fortnight later with the injection of a virulent culture. Although living swine erysipelas 
vaccines have been used both here and on the Continent for vears it was only in May of 
this year that the Bureau of Animal Industry of the U.S. Department of Agriculture licensed 
the production and sale of this vaccine bv commercial laboratories. (/A.F.AfA., by-; 
101 > 16 6)- According to Peterman (1942),'of approximately 700,000 pigs so treated, 
exposed to undetermined degrees of infection were protectee). Some of the remaining 5/> 
developed the disease although they were healthv before vaccination. It appears uncertain 
whether this was due to the vaccine or a breakdown in the immunity.' , 

Risks may also be taken by the omission of a preservative from the vaccine an 
Bazeley (1942) lias recently used a suspension of young Streptococcus equi killed by hen 
but with no preservative in the prevention of strangles in several thousand horses. 

The different environmental factors associated with the rctiologv of a disease have bs* n 
referred to and a point of some importance is the amount and extent of exposure to 
infection to which animals may be subjected. Whereas transient exposure of a vaccinated 
animal to infection would augment any immunity enjoved by that animal, continuous and 
severe exposure would break down that immiinitv. ' In 'the studies on experimental 
epidemiology made by Topley and bis colleagues die lack of success in immunizing nuce 
against mouse typhoid was attributed to two factors: 

(a) The low average level of immunity induced in the vaccinated mice, and 

(b) the severe and continuous risk of infection to which the mice were exposed. 

The advantage enjoyed by the inoculated was very great, but for a limited period (Green- 
wood et alii, 1936). It is difficult to argue from mice to domestic animals and man but 
one would suggest that the environmental conditions of some of our flocks and herds 
approximates more closely to the experimental conditions in mice than do those of man. 
This can be amply illustrated in the case of swine erysipelas and one cannot afford, m 
spite of the levels of immunity attained, to relax the general measures of hygiene which 
are desirable in both spheres of medicine. 

Another difference between human and veterinary practice concerns die variety of animal 
species which are immunized. The susceptibility to a disease and the extent of the 
immunity produced varies according to the species of animal, the breed and sometime* 
their environment. This is apparent in laboratory animals for guinea-pigs and rabbits 
can be immunized against anthrax without difficulty whereas it is the reverse with mice. 
(Sterne, 1939b). Hartley (1942) has shown the variations which can occur in guinca-pig s 
when changes in the diet are made and it is common knowledge that guinea-pigs are diffi- 
cult to immunize against Cl. chaired compared with sheep which are easily immunized. 
Goats which are stabled arc less susceptible to an injection of anthrax vaccine than those 
livin'* under field conditions (Sterne and Robinson. 1939). 

Not onlv is there a variation in the susceptibility and ease of immunization of the 
different animals with different diseases but there is a rotation in the duration of the 
immunity following vaccination. In many of the diseases the duration of a serviceable 
immunity is restricted to months. For example, in swine erysipelas the duration ot 
immunity following vaccination appears to range from three to six months (Peterman, W-) 
_ nrl nct jv e immunization of cattle against anthrax is frequently carried out nnnuallv 
(Sterne 1939a) In flocks of sheep where lamb dysentery is rife, ewes receive an annual 
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reinforcement of vaccine. In some diseases a long period of immunity would appear to 
be unnecessary either because of a seasonal appearance of a disease or because animals of 
a particular age-group only are susceptible. A long period of artificially induced immunity 
would appear to be unnecessary against black quarter in cattle and braxy in sheep. In 
general, however, the active immunity induced against bacterial diseases of domesticated 
animals is usually short. Is this because of some inherent difficulty concerning the animal - 
host or because of the nature of the vaccine? In the summer of 1942 a large number of 
catde were injected with C. pyogenes toxoid in the hope that this might influence the 
incidence of summer mastitis. Cattle were given two doses of alum precipitated toxoid with 
an interval of four to six weeks. A few animals from each of five herds were bled at 
intervals and their sera tested for antitoxin. An in vitro haemolytic test was used and the 
results expressed as units-of antitoxin per c.c. of serum. As expected, there is a rise after 
the first inoculation followed by a greater rise after the second but the antitoxin content of 
the sera drops very quickly and at the ninety-second day the animals in one herd appeared 
to have no more antitoxin than before immunization. Conclusions must not be drawn 
from such slender data but the degree of immunity as determined by an in vitro test 
appeared of little value three months later. An increase in the antigenic value of the 
toxoid or further doses may give more satisfactory' results. 

As far as bacterial diseases are concerned in veterinary practice attention must be drawn 
to these facts : 

(a) As bacterial diseases have not a single cause then immunization plays one part 
only in the prevention of bacterial diseases. 

( b ) The veterinary aspect towards disease is frequently an economic one and as the 
individual is subordinate to the herd then the safety of a vaccine is subordinate to its 
efficacy. 

(c) A high degree of immunity is demanded if the risk to which our animals are exposed 
is a continuous and severe one. 

(d) Owing to the diversity of diseases and animals, generalization is impossible but the 
duration of a serviceable immunity in animals, especially in cattle, appears to be short. 
This latter aspect warrants further investigation. Other lines of study which offer a 
chance of improving our present methods of immunization lie in determining the relative 
immunological importance of the different antigenic components of bacteria and the 
degree of importance of the toxin and bacterial bodies in such organisms as staphylococci, 
0. oyis and C. pyogenes. 

Finally it must be borne in mind that immunization may have no effect on a carrier 
rate, for many immunized survivors of an epidemic may be infected and infective and 
p such are potential sources of danger to susceptible animals. A reduction in mortality 
ls n °t always associated with an equivalent reduction of infection and although overt cases 
°f disease may not occur following immunization a relaxation of artificial immunization 
results in a re-accumulation of susceptibles and a reappearance of disease (Greenwood et 
ahi, 1936). 
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Mr. S. J. Gilbert in absentia read by Dr. A. W. Staui.f.forth : The immunization of goats 
a "d cattle against Brucella abortus by means of dead vaccine. — The work described provides 
a proof of the possibility of conferring a high degree of resistance to Br. abortus infection, by 
means of a dead vaccine. Previous experiments have not shown that much immunity has 
been produced by dead vaccines, and they have been mostly discarded in favour of living 
vaccines. Living vaccines of a virulent type reduce the rate of abortion but in some cases 
actually cause abortion and the animal frequently remains infected especially in the udder, 
strains of lower virulence are now being used and appear to confer a high degree of 
immunity and are less likely to leave the animal infected, though much yet remains to be 
ascertained in regard to these strains, and their effects, especiallv as regards the duration 
°* immunity. 

The dead vaccines which have previously been used have usually been killed by heat 
and occasionally by formalin. Small animals have mostly been used and there have been 
'ery few exact experiments on large animals. Large scale field experiments were carried 
out m England and Germany some twenty-five years ago and the results were not at all 
Jan. — Comp. Med. 2 
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promising. These vaccines were administered in saline but iatterly French workers have 
claimed good results from the use of suspensions in oily vehicles such as lanolinc and 
paraffin. Unfortunately, their experiments have either been on a small scale or have been 
uncontrolled field experiments on sheep and cattle, the results of which are difficult to 
assess accurately. 

In the present series of experiments goats were used for the preliminary work and the 
most promising vaccine tested in cattle. The vaccines were administered in a mixture of 
lanolinc and paraffin. 

Dosage of vaccine. — Ihc results of two experiments in goats arc briefly as follows: 

(1) Of 6 vaccinated animals 5 had normal parturitions and one aborted and was infected. 
Six controls infected at the same time all aborted and all proved to be infected. 

(2) Five goats were vaccinated about eight months before infection and all had normal 
parturitions but one showed a slight uterine infection. Mo controls were available in this 
experiment but of three goats which were given the same vaccine in saline and infected at 
the same time, two aborted and one had a premature birth; all showed the presence of 
Brucella. I he dose selected for goats in the present experiments was approximately 
500,000 million organisms suspended in 5 c.c. of 25% lanolinc in liquid paraffin. Cattle 
received on a body-weight basis, 20 times tin's dose, i.c. about 10 million million. This 
represents about 300 mg. of wet centrifuged deposit in the case of goats and about 6 g. 
for cattle. 

The test dose. — The infective dose used for goats was 150 million organisms of a virulent 
strain (No. 544) instilled into the conjunctiva; in cattle 45 million organisms were given. 
This is probably more severe than exposure under field conditions. , 

Methods of examination. — An examination was made of foetal membranes, feetus an 
milk. Guinea-pigs were inoculated with uterine material and milk and subsequently kdle 
and examined culturally and serologically. In normal parturitions when die membranes 
could not be found, vaginal swabs were examined. 

The results of one experiment in cattle arc briefly as follows: Of nine vaccinated animat 
one had, possibly, a premature birth and eight produced full-time calves. One of the ctu 1 ® 
was born dead but the calf and mother were not found to be infected. Four aniWjj* 
showed some infection. All of three control animals aborted and all were hea' 
infected. 

Agglutination litres. — The agglutination titres of the sera of the cattle reaches a 
maximum at seven months after vaccination when titres averaged more than' 1 1 / 2 i),ui. 
whilst four were as high as 1/50,000. 

The local reactions. — The vaccine was given subcutaneously and in goats tllis ,'” s 
followed by a local swelling which varied in size and was usually very firm. These swelling* 
either disappeared or left small hard lumps which remained for a long period. . 

With the exception of two the local reactions in cattle became very large and ensign'*) • 
Most of the swellings were opened after three months and there was no evidence that this 
affected the immunizing value of the vaccine, or the agglutination titre of the, seta, tjj 
two of the cattle no untoward reaction occurred at the site of inoculation and the suw _ 
swellings quickly subsided. It was estimated that about 20% of cattle are unaffected 
by the vaccine as regards local reactions. 

The local reactions do not appear to be at all painful and an experiment on 16 cattc 
is now in progress to ascertain the type of local reaction following the use of four different- 
sized doses with various vehicles and administered subcutaneously and intramuscularly. 

The use of a rough strain for vaccination. — Three goats were vaccinated with a rough 
variant of the smooth vaccinating strain and all had normal parturitions. One had a 
slight infection in the udder. Experiments on mice have also shown that vaccination with 
rough strains increases the resistance to subsequent infection with virulent cultures an 
there is an indication that it may be possible to immunize without producing agglutinin 
against smooth strains. This type of vaccination could be combined with segregation 
methods of control. . 

It is known that cattle which receive less than a fully infective dose frequently do nu 
abort and continued vaccination of a herd might lead to elimination of brucellosis b> 
reducing the infective dose whilst increasing immunity. It is further suggested from the 
work given that Br. melitensis could be eliminated from goats by extensive use of a dea 

' The results obtained also suggest that in all bacterial diseases in which infection is 
followed by an acquired immunity, dead vaccines should be able to produce an increased 
resistance in the same way as the living organisms. 
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{N ovember 20, 1942] 

Discussion on The Place of Miniature Radiography in the 
Diagnosis of Diseases of the Chest 

Surgeon Captain W. D. W. Brooks, R.N.V.R.: In any discussion of the role of a recently 
introduced diagnostic measure it is as well, if possible, accurately to name the procedure 
to which we refer. The term “ fluorography ” is suggested as being fairly descriptive. 

Fluorography has advantages as compared with radioscopy, in that it is probably more 
accurate, and that it provides a permanent record of the findings at the time of each 
examination; a record which permits the human error in interpretation to be corrected 
later. As compared with radiography of the chest the outstanding features of this method 
are its greater speed and considerably reduced cost; features which make it particularly 
suitable for the examination of large numbers of individuals. The reduction in size, how- 
ever, is such that when, for instance, the 35 mm. film is used, some loss of detail is in- 
evitable. It is of the utmost importance to determine, therefore, if the loss of accuracy in 
detail is so gross that the advantages of speed and economy are more than offset. Evidence 
has accumulated on this point. Long (1941), surveying the available U.S.A. (Army) material 
in 1941, found that diagnostically standard films were superior to the 4 x 5 in. films which 
were to a considerable extent beginning to be used there, and that these in turn were superior 
to the 35 mm. fluorographs in the detection of small lesions. Bridge (1942) reports similarly. 
Cole and Coon (1942) compared 35 mm. fluorographs with the standard 14 x 17 in. radio- 
graphs in 500 cases, and recorded equality in value in the diagnosis of significant adult type 
tuberculosis. In England, Clark, Poulsson and Gage (1941) compared and independently 
reported upon a thousand 35 mm. fluorographs and the corresponding routine chest radio- 
graphs, and found them to be closely comparable as far as the ability to distinguish the 
pathological from the normal was concerned. Fitzpatrick (unpublished communication) 
has also similarly compared the findings in 500 patients and reports identical interpretations 
by the two methods. While these records are significant they concern various disorders 
including relatively gross disease. I do not think they give us the information we really 
need, however, for we ask of fluorography especially that it shall permit the diagnosis of 
intrathoracic disease at an early stage. Thus, until a considerable number of cases, for 
example, of minimal adult type tuberculosis have their routine radiographs and 35 mm. 
fluorographs interpreted independently, and the results compared, we shall not get a really 
sound impression of the comparative accuracy of this new method as regards the identifica- 
tion of small but important lesions. 

The realization that early adult type pulmonary tuberculosis is commonly symptomless, 
and the better results obtainable if it is identified and treated at an early stage led to the 
investigation of the apparendy healthy. The extended examination of contacts proved a 
fruitful source of both new and early cases, and to this in turn were gradually added surveys 
of groups of the population. The results of typical researches using routine radiography 
were seen in the reports of Wingfield and MacPherson (1936) in England, and Edwards 
(1940) for New York City in the U.S.A. The more recent utilization of fluorography, 
particularly by the Services, has been widespread over the world. ' 

In the spring of 1940 the Royal Navy instituted this method of investigation under the 
aegis of the then Medical Director-General, Sir P. Nicholls, following the endeavours of the 
present Medical Director-General, Sir Sheldon Dudley. It was from the first decided to 
examine the whole Service. The early results obtained were reported by Dudley at this 
Society in March 1941 (Proc. R. Soc. Med., 34. 401), and at the same meeting Fitzpatrick 
described the technique of examination and working details of his department which he had 
devised and found to be most suitable. Since then it has been our experience that the 
methods he originated are, with but slight modification, satisfactory in the other naval 
establishments which arc now at work. Late in 1940 its use was extended under the direc- 
tion of Gage, Clark and others in London for Norwegian nationals. In 1941 we gladly 
showed members of the Royal Air Force the technique we had evolved at the first of the 
Naval bases to use this method. Later in that year fluorography was started by the Royal 
Air Force, and some of their results have been published by Trail (1942). I understand 
that the Army arc now beginning on their own account. Finally, the Ministry of Health 
Feb.— Rad. i 
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promising, Ihesc vaccines were administered in saline but latterly French workers liavc 
claimed good results from the use of suspensions in oily vehicles such as lanoline and 
paraffin. Unfortunately, their experiments have cither been on a small scale or have beta 
uncontrolled field experiments on sheep and cattle, the results of which are difficult to 
assess accurately. 

In the present series of experiments goats were used for the preliminary work and the 
most promising vaccine tested in cattle. The vaccines were administered in a mixture of 
lanoline and paraffin. 

Dosage of vaccine. — The results of two experiments in goats are briefly as follows: 

(1) Of 6 vaccinated animals 5 had normal parturitions and one aborted and was infected. 
Six controls infected at the same time all aborted and all proved to be infected, 

(2) Five goats were vaccinated about eight months betore infection and all had norma! 
parturitions but one showed a slight uterine infection. No controls were available in this 
experiment but of three goats which were given the same vaccine in saline and infected at 
the same time, two aborted and one had a premature birdt; all showed die presence ot 
Brucella. The dose selected for goats in the present experiments was approximate!) 
500,000 million organisms suspended in 5 c.c. of 25% lanoline in liquid paraffin. Cattle 
received on a body -weight basis, 20 times this dose, i.e. about 10 million million. tn> s 
represents about 300 mg. of wet centrifuged deposit in die case of goats and about o' 
for cattle. 

The test dose. — The infective dose used for goats was 150 million organisms ot a viru ent 
strain (No. 544) instilled into the conjunctiva: in cattle 45 million organisms were gt' ea 
This is probably more severe than exposure under field conditions. . 

Methods of examination. — An examination was made of foetal membranes, 
milk. Guinea-pigs were inoculated with uterine material and milk and subsequently w 
and examined culturally and serologically. In normal parturitions when die nicmbran 
could not be found, vaginal swabs were examined. _ . r 

The results of one experiment in cattle arc brictly as follows: Of nine vaccinated .mini. > 
one had, possibly, a premature birth and eight produced full-time calves. One of the ca 
was born dead but the calf and mother were not found to be infected. Four am • ; 
showed some infection. All of three control animals aborted and all were hea". 
infected. , 

Agglutination litres. — The agglutination tines of the sera ol the cattle reach 
maximum at seven months after vaccination when titres averaged more than’ l/~ u ’ 
whilst four were as high as 1 / 50,000. ■ . s 

The local reactions. — The vaccine was given subcutaneously and in goats tins 
followed by a local swelling which varied in size and was usually very firm. These swelling 
either disappeared or left small hard lumps which remained for a long period. . , 

With the exception of two the local reactions in cattle became very large and tinsignU.' 
Most of the swellings were opened after three months and there was no evidence that 
affected the immunizing value of the vaccine, or the agglutination titre of the, sera, 
two of the cattle no untoward reaction occurred at the site of inoculation and the 
swellings quickly subsided. It was estimated that about 20% of cattle are unaffec 
by the vaccine as regards local reactions. 

' The local reactions do not appear to be at all painful and an experiment on 16 ca 
is now in progress to ascertain the type of local reaction following the use of four d'“ e, J e 
sized doses with various vehicles and administered subcutaneously and intramuscularly. 

The use of a rough strain for vaccination. — Three goats were vaccinated with a . r0 j° a 
variant of the smooth vaccinating strain and all had normal parturitions. One ha ‘ 
slight infection in the udder. Experiments on mice have also shown that vaccination " 1 
rough strains increases the resistance to subsequent infection with virulent cultures a 
there is an indication that it may be possible to immunize without producing agglutini - 
against smooth strains. This type of vaccination could be combined with segregate 
methods of control. ( 

It is known that cattle which receive less than a fully infective dose frequently ao ■ 
abort and continued vaccination of a herd might lead to elimination of brucellosis o 
reducing the infective dose whilst increasing immunity. It is further suggested from i 1 
work given that Br. melitensis could be eliminated from goats by extensive use of a ac. 

vaccine. 


work given that Br. melitensis could be eliminated 

^Thc results obtained also suggest that in all bacterial diseases in which infection >s 
ollowed by an acquired immunity, dead vaccines should be able to produce an increase 


followed by . . 

resistance in the same way as the living organisms. 
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together. In all, 1,370 cases with this lesion were found, i.e. 8-2 per thousand of those 
examined. Figures have just become available which show that during the third quarter 
ot 1942 some 50,000 other members of the Navy were examined among which the incidence 
of pulmonary tuberculosis was very slightly higher. 

In order that comparison with radiological and fluorographic surveys in the U.S.A. 
might be facilitated these cases were classified radiologically into three groups whose 
limiting criteria have recently been quoted by Crawford (1942). It is seen that approxi- 
mately 36% had minimal, 43% moderately advanced, and 21% far advanced adult type 
pulmonary tuberculosis. A more detailed analysis of our figures shows that the relative 
incidence of far. advanced disease increases, and that of minimal disease decreases with age 
and duration of service. Long’s corresponding figures for the U.S.A. Army were 50%, 
43% and 7% respectively, but it must be remembered that they refer almost exclusively 
to young recruits. 

Sixty-nine additional cases with various other tuberculous lesions were also discovered, 
making a total for tuberculosis in all its forms of 1,439 cases, or 8-6 per thousand examined. 

A very considerable number of non-tuberculous intrathoracic disorders were found, in 
aggregate 474 cases, or 2-8 per thousand examined. The incidence of the individual lesions 
is of some interest. For example, 22 cases of congenital dextrocardia were encountered, a 
number which is approximately equivalent to one in each 8,000 of these British males. 
One bronchial adenoma was encountered and was successfully treated. There were two 
cases of carcinoma of the bronchus, both of which proved to be inoperable. Not a single 
example of this disease was disclosed during the third quarter of 1942. Thus, of some 
217,000 males surveyed fluorographieally two only were proved to have this disease, and 
these were in an advanced stage. Although of this total only some 28,000 were over the 
age of 35, and though slightly less than 3,000 were more than 50 years old, none the less 
the incidence is so small that it would seem probable that among the apparently healthy 
fluorography will prove to he of little assistance in the early diagnosis of this most 
important disorder. On the other hand, bony tumours, parasitic and other cysts, and 
mediastinal neoplasms of all kinds are demonstrated at an early stage by fluorography with 
an incidence which would be anticipated from their known frequency of occurrence, and 
the advantages to the patient of the early application of proper therapy including, of course, 
thoracic surgery, have already been apparent. The frequency of these various disorders, 
and the significance of the swift application of proper therapy, make it desirable that a 
fluorographic survey should not be exclusively, or even for the most part, in the hands 
of those whose entire concern is the management of cases of pulmonary tuberculosis. 
Instances of the more chronic forms of pneumonia constituted forty-nine cases and are an 
important group, for it was anticipated’ that cases of this type might cause considerable 
difficulty in diagnosis, especially in relation to pulmonary tuberculosis. This has not 
proved to be the case, for in the vast majority the distinction was quite simple in hospital. 
Cardiac disease and bronchiectasis probably figure less often than most of us would expect. 
However, as regards pathological as distinct from anatomical disorders, the incidence 
disclosed by this survey is modified both because the method of selection is fluorographical, 
and because the subjects were apparently fit members of the Royal Navy, in which routine 
medical examination was always available, and had, in fact, in a high proportion recently 
been undertaken. In the instances of cardiac disease and bronchiectasis it is well known 
that a considerable proportion of cases are not disclosed at simple radiological examination; 
they are similarly not disclosed at fluorography; moreover, most cases of these two disorders 
which do give radiological evidence of their existence also have significant symptoms and 
signs which would bring them to the notice of a medical officer, and so exclude them from 
this investigation. Thus, to figure in this survey not only must the lesion be identifiable at 
fluorography, but also it must be such that it presents very slight clinical evidence. 
On the other hand, the application of fluorography to the general population who are 
not examined medically as a routine, and who often have other reasons for concealing their 
disabilities may be anticipated to give a rather different incidence in the pathological 
disorders disclosed. 

TABLE II— DISTRIBUTION OF THOSE EXAMINED AND FOUND TO HAVE 
RADIOLOGICAL EVIDENCE OF ADULT TYPE PULMONARY TUBERCULOSIS— MALES (R.N.). 


Age 


No. 

No. with Pul. T. 

Age 


No. 

No. with Pul. T* 

(years) 

No. examd. 

with Pul. T. 

per 1 ,000 exam. 

(years) 

No. examd. 

with Pul. T. 

per 1 ,000 exam. 

10—14 

22 

— 



50—54 

1,423 

30 

21 *1 

15 — 10 

42,305 

184 

4-3 

55 — 59 

482 

12 

o « .0 

20 — 24 

57,281 

323 

5 *6 

00—64 

71 


_ •* it 

25—20 

27,117 

256 

9*4 

05 — 09 

6 



30—34 

18,274 

200 

10-9 

70—74 




35 — 30 

10,524 

173 

10*4 





40 14 

0,163 

132 

21 -4 





45 — 10 

2,868 

00 

20*9 

Total 

166,598 

1.370 

8*2 



2 


156 


Proceedings of the Royal Society of Medicine 


intend to utilize it for the civil population as soon as sufficient apparatus and personnel are 
available. 

An important disadvantage of the procedure is the production of anxiety neurosis in a 
small proportion of those examined. These cases tend to occur especially among those t'ho 
are already predisposed to this disorder, and tvho require protracted investigation. Improve- 
ment often results if, during hospital investigation, the whole position is carefully explained 
to the patient, and probably as the public becomes better educated in regard to pulmonan 
tuberculosis, and to this type of examination the frequency ntav decrease. It should also 
be made plain to the patient that the procedure itself offers no direct protection from tuber- 
culosis or any other chest disease. 

The increasing employment of this method of investigation makes an assessment of its 
usefulness as a diagnostic measure in diseases of the chest desirable. For this purpose the 
results obtained by the examination of more than 200,000 members of the Royal h.ivy 
seem of value. It is essential to explain that cvcrv member of the Royal Navy rccurrentj 
passes through certain depots at which facilities for this investigation have been provided, 
so that the first examination, and also subsequent rc-cxaminations at appropriate interra s 
of time, arc possible not only for the new entry, but for the entire Service. Routine clinics 
examination is in no way modified. Partly in view of the uncertain limits of accuracy 
of the method we have, from the beginning, used it essentially as a kind of sieve. 
every individual who has any thoracic abnormality whatever revealed by fluorograpn) 
submitted to routine radiological examination at which a radiological diagnosis is ma 
It is within the authority of the radiologist in charge of the department to return to u y 
without further ado those who at fluorographic examination are normal, and also t - 
whose abnormality at the radiological examination is restricted to anatomical variants sue 
as congenital dextrocardia, or to such lesions as calcified primary tuberculous complex - 
All those with clinically significant disorders are sent to hospital where they are u . 
investigated, and the success of the whole survey largely depends upon the ema e ^ 
and accuracy displayed in this phase. Only upon a synthesis of all the findings^ 
decision as to disposal finally made. Our whole experience of fluorography has con 1 ^ 

again and again the wisdom of this restriction in its use in diagnosis. The work is ca ^ 
out at each depot and hospital by a closely linked team of radiologists. clinicians * 
ancillary staff, and the whole survey is further co-ordinated since the services of a consu • 
are available. At every stage, including the hospital investigations, a standardized r° u 
has been devised which makes for efficiency and which facilitates both the exact registr. 
of cases, and also the statistical compilation of the results ascertained. 


TABLE I.— RADIOLOGICAL CLASSIFICATION OF THE LESIONS DISCLOSED BY 
PHOTORADIOGRAPHIC SURVEY OF 160,508 BRITISH MALES (R.N.). 

Cases per No. Cf scs of casts 

Lesion 1,000 examd. of cases Lesion 1,000 examd. 


Pulmonary Tuberculosis 

(adult type) 8*2 

Minimal ... 

Moderately advanced ... 

Far advanced 


1,370 

408 (30 -4%) 
584 (42 -0%) 
2SS (21 *0%) 


Afediastinum — 

Neurofibroma ... 

Dermoid... 

Substemal thyroid adenoma 
Lymphadenopathy ? cause 


4 

0 

35 


Other tuberculous lesions 0-4 69 

Active primary tubercu- 
losis (pulmonary) ... 2/ 

Miliary tuberculosis 

(chronic) .... ... * 

Pleurisy with effusion ... 

Tuberculous empyema... 3 

Spinal caries ... ... 1 


Non-tuberculous lesions 


474 


Pleura — 

Chrome pleurisy ... 
Spontaneous pneumothorax 
Chronic empyema 


158 

<? 


Diaphragm — . 

Phrenic paralysis 
Eventration 

Hernia •*. 


S 

Q 

2 


Cardiova s cular — 

Dextrocardia (congenital) 

Cardiac disease ... 

Aneurysm of aorta 
Parasitic cysts — 

Hydatid cyst of lung . . . 

Hydatid cyst of liver . . . 

Bronchi and Lung — 

Chronic bronchitis and emphysema 
Bronchiectasis (all types) 

Bronchial carcinoma 
Bronchial adenoma 
Chroni c pneumonia 
Pulmonary fibrosis ? cause 

Silicosis 

Anthracosis 

Undiagnosed 

Bones — 

Chondroma ol rib 
Cervical rib 

Hemivertebra 

Scoliosis ? cause 


Total 11 ’4 


Q'2 

20 

1 

$ 

0 


SO 

25 

0 

3 

49 

5 

b 

1 

20 



1,913 


T T is 1, resented a classification of the abnormalities which were detected at the 

In ^n/rnTulvW) of 166, 59S British males. It will be seen that numerically adult 
examination (t j J I ^ js outs tandinglv the most important disorder disclosed. 

Indeedlus nelrly fliree times as numerous as an abnormality as all the remainder put 
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these figures. Bearing in mind that the incidence of symptomless pulmonary tuberculosis 
increases with age, and that for each age-group the proportion with active disease is 
approximately 40% of those showing this lesion, and finally, that the incidence of far- 
advanced pulmonary tuberculosis is greater among the older examinees, it would seem 
probable that a greater proportion of the more significant “ carriers ” of this disease are 
to be found among the middle-aged and elderly. That this is true for the civilian popu- 
lation as well as for the Navy is likely, since at radiological survey both in the coloured 
and white populations of New York City similar findings were recorded by Edwards. 
It might be argued that such patients are of less importance than the young as “ carriers ” 
of the disease, because in the natural course of events they might be anticipated to die 
sooner. Such a conclusion is not, however, supported by available evidence. Mani- 
festly, they show to a greater degree than the young the combination of extensive disease 
and the ability to lead an active life in apparent health. Furthermore, clinical experience 
shows that the mortality rates for those having this disease are consistently higher for both 
sexes in adolescence, for instance, than in the fourth and fifth decades. Lastly, the finding 
that the stability' of apparently inactive lesions is greater among the older patients also 
has a possible indirect bearing upon this same concept. These patients are the tough 
survivors of all the army of the tuberculous, and like old soldiers they are dangerous and 
die hard. If, therefore, it is our aim to attempt to achieve control of this disease at the 
earliest possible opportunity' it would seem wise to employ the diagnostic potentialities of 
fluorography with due regard to that section of the population in which the largest pro- 
portion of significant cases of tuberculosis are likely to be found. If this concept of the 
value of fluorography is accepted, its particular application to adults and older members 
of the population would seem likely to be productive both of a greater case yield per unit 
of cost, and with adequate segregation and treatment would give rise to a more important 
reduction in the size of the source from which the population repeatedly becomes infected 
by the organism responsible for this disease. Re-examination is another matter; for, the 
susceptibility of the. young in acquiring tuberculosis, and their greater liability to relapse 
after having apparently arrested its progress, are indications of the special necessity for 
continued observation, and this can very' efficiently be performed by fluorography. Such a 
procedure will furthermore lead to the identification of a greater proportion of relatively 
early lesions for which therapy is most likely to achieve success. 

[Article abridged; acknowledgments and bibliography omitted in view of paper shortage.] 

Major J. Duncan White : Major Kerley has carried out a survey of some five thousand 
Army personnel and the figures he reports of unsuspected intrathoracic disease are very 
akin to those given by observers in the other Services. 

In Norway, under the present German domination, by a law dated April 1942, it 
is incumbent upon every person over the age of 15 years to submit to chest fluorography 
at intervals of two years ; the charge for this is one krone, and the fact that the 
individual has complied with the law is stamped on his identity card. A wise pro- 
viso, in my opinion, is that only the State may organize these mass survey's. In the 
American Army men are examined prior to being enlisted, the examinations are carried 
out by military personnel, in most centres 4x5 in. stereoscopic films are used, and 
about 5% of those thus examined have full-size “check-up” radiographs. The value 
of this sieve (from the Army’s point of view) is shown by the following figures : the 
annual ratio per 1,000 of admissions to hospital for pulmonary tuberculosis prior to 
the World War of 1914-18 was 5, during that war it rose to 12, but since then there 
has been a gradual decline from 4 in 1920 to H in 1940 and it is estimated that for 
1941 the figure will be of the order of 0-5. So far there does not appear to be any 
appreciable increases in the incidence of tuberculosis in the United States; on the 
other hand it is stated that about 1% of the male population of military age have 
active tuberculosis and the examining medical boards are rejecting some 1-4% of 
men examined on the grounds that the miniature films show evidence of a pathological 
condition. A recent German broadcast gave the information that 1,300 tuberculosis 
advice centres are now in operation in that country, that nearly 2 million fluorographs 
have been made, and_ that 30,000 previously unsuspected cases of tuberculosis were thus 
discovered, that is T5°„ of those examined. I think that perusal of the Medical Research 
Council’s interim report on tuberculosis in war-time will force the sceptic to agree 
that mass chest surveys are a vital step in the direction of the earlier detection of 
this disease. 

It has been stated that, by fluorography, we may miss minimal lesions since we are 
merelv recording photographically the screen-image. I conceive that this may be 
possible but it does not follow that we must condemn the method for this reason. 
It is agreed that the correct procedure is that anv individual, whose fiuorograph is 
suspicious, shall be examined further by full-size radiograph. If he then is still 
suspiciouy radiologically he must be submitted to full clinical and bacteriolocirnl 
examination. b 
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A similar increase with age occurs in the female subjects also examined, and though 
their total number is not yet sufficiently large to be very significant statistical!}' it i> of 
interest that for every age-group, as for the whole total, the proportions with adult type 
pulmonary tuberculosis arc slightly less than the corresponding figures for males. 

The results of the hospital investigation showed that of 8-2 per thousand nho "ere 
found to have this disorder, 3-3 gave evidence of active disease, and of these " 
producing identifiable tubercle bacilli, i.c. more than 25 % of the total with radioogt « 
evidence of the disease. The absolute and relative numbers of those with acme 
inactive tuberculosis increase steadily with age, but further analysis shows that 
portion of active to inactive cases is astonishingly constant at all ages— active 
accounting for some 40% of the total eases. 


Among those who at first examination had apparently inactive pulmonary tubcrculo.t., 


considerable proportion were discharged to what is called Category " C . In g c * 
were cases in which we felt some uncertainty as to the inactivity of the lesions. 
this type of case presents by far the most difficult problem for the physician. 
hospitalization, followed by further observation, seemed the only sound aval a DI) 

and consequently such patients were, after discharge from hospital, given ig . 

' ‘ ' - ’ - interval of tint? suited to the case often one of three 


shore and were re-examined after an 


months. The, subsequent fate of this group is of considerable interest, became 


when this 

oeraoie mien-*., "“TT j ae {ora 
method is applied to the civilian population I am quite confident that it vvi j n 

variety of reasons, that the greatest clinical and administrative difficulties wt 
Table III is presented the result of the re-examination of die first 1S9 suet p. 

TABLE III.— CASES RE-EXAMINED AFTER THREE MONTHS OR **0^ 

CATEGORY C), ORIGINALLY FOUND TO HAVE RADIOLOGICAL EV , IV aTIOX 

TYPE PULMONARY TUBERCULOSIS WHICH AT FIRST CLINICAL EXAAIL 
GAVE NO EVIDENCE OF ACTIVITY. 

Disposal after re-examination, 1S9 cases. 

Shore service and re-examination, CG. Invalided, 59. Full duty, G4. 

Totals 
35 
42 
31 
44 
20 
22 
5 

~J$9 


Age 

Shore sen-ice and 
re-examination 

Invalided 

Full duty 

ir» -19 o 

It (31 -4%) 

16 (51-4%) 

0 07-1%) 
32 (2S*0%) 
12(36-7%) 
10 (30-4%) 

20 -24 *9 

15 (35 7%) 

15(35-7%) 

25 -29 -9 

H (35 -5%) 

S (25 $%) . 

30 -34 -9 

17 (3S-G%) 

11 (25 0%) 

35 -39 -9 

5 (25-0%) 

4 (20-0%) 

3 1 (55 ’0%) 
5 (41-7%) 

40 -44 -9 

5 (41 -7%) 

2(10-7%) 

45-49-9 

2(40-0%) 

1 (20-0%) 

2 (40-0%) 

Totals 

00 (34-9%) 

59 (31 -2%) 

04 (33-9%) 


iV.B. — Percentages given are those of the corresponding total in the right hand column. 

had had at least three months’ light duty on shore, after a first examination at 
every available test, evidence of active disease could not be found. It mu o ^ 
roughly one-third of the total were invalided because they had developed e pies 

their lesions were, in fact, active and progressive. One-third vve felt satisfied, w ^ 
of inactive pulmonary tuberculosis and might safely be discharged to full am,. ^ 
one-third vve were still uncertain, and so returned them to further shore service in the 

category. It will be seen that of those who broke down during this ^tervai oi ^ 

proportion was highest in tire younger age-groups. In other words the oMer £ 
was” who at first examination gave evidence of apparently inactive pulmonar tub ^ ^ 
the more likely it was that his disorder would remain inactive. It may alter 

numbers re-examined in this category accumulate, the observed P P f .^' nv be 
dightlv, hut I believe that the figures presented are a fair saniple o what ^.^^ 
anticipated in this, the most difficult and perhaps the most important tvpe of a- 

C °The Incidence of calcified primary infections climbs fairly steadilv from a^proMm ^ 
9 per thousand at the age of 17, to 20 per thousand at the age of 42 % then rem ^ 
j per tnou ^ criteria of diagnosis of calcified primary foci were u.c 

fl al 5oSv max faft to show many revealed radiological*, and this may accrnm* * 
fluorograph) disclosed. It is of academic interest that : t 8 


fl ‘^o^aohv may faft to show many revealed radiologicallv, and this may nccemm 

that an intense in 1 - g ^ ghwyn in Table I, an appreciable number - { 

re l a noscd as examples of active primary tuberculosis, were found in a sunev of m. - 
diagnose * * r e ,* _ 


m Further deductions of'importance which are relevant to our subject may be made from 
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[November 13, 1942] 

Retinoscopy [ Abridged ] 

By M. Klein - , M.D. 

The principle underlying clinical measurement of the “ refraction ” of the eye is to 
determine the position of the image in space of a light-source which in this case is the 
retina. The determination of the image is in practice very difficult, and in retinoscopy the 
a perture-test is used by means of which it is possible to determine the “crossing-point”, i.e. 
the image plane of a light-pencil. If the screen S is at a certain distance from the image- 
plane L', a light-patch is formed on the screen. Now, if an aperture is placed in the 
way of the light-pencil, and the light -source is moved, a “ with ” shadow will appear when 
the aperture is at position 1 (see fig.); an “ against ” shadow will appear at position 3, and 
a sudden change of light and dark without any noticeable shadow movement at all, at 
position 2. This is the neutral point, and it corresponds to the image plane. This 
aperture test is the basis of retinoscopy. 



Of the two systems the first creates and moves a light-patch on the patient’s retina. 
In this system the elements are; source, which is the image of the retinoscopic lamp 
formed by the mirror; apertures, the edge of the mirror, and the pupil of the patient’s 
e ye; and screen, on which the light-patch is formed, i.e. the retina of the patient. The 
task of the first system is fulfilled when this light-patch has been projected on to the 
patient’s retina. From now on this light-patch acts as a light-source which emits light 
Jn the opposite direction to the first system. The elements of the second system are: 
source, patient’s retina; apertures, patient's pupil and examiner’s pupil (or hole of 
retinoscopic mirror), further, the refractive media of the patient’s eye which determine 
the vergence of the emitted light-pencil, and lastly, the screen which is the examiner's 
retina. The vergence of the emitted light-pencil is determined by means of the neutral 
point, and the refractive error is measured by means of spectacle lenses. In myopia of 
tnore than 1 d, the shadow movement corresponds with the position of the aperture at 3 
( against” with plane mirror). In myopia of less than 1 d, emmetropia and hyper- 
metropia, the shadow movement corresponds with aperture position 1 (“with” shadow), 
and myopia of 1 d which is the neutral point, to position 2, 

I' actors. — (1) In this presentation the retinoscopic field can be dispensed with and the 
mirror-hole itself substituted for it. 

(2) Speed of shadow-movement: The emitted light-pencil is divergent in hvpermetropia 
convergent in myopia, but beyond the crossing-point this becomes divergent again. With 
the increase of the refractive error the con- or di-vergency of the light-pencil increases 
i he examiner is sitting in the light-pencil itself, and the area of the cross-section of the 
light-pencd at the plane of the retinoscopic mirror will decide the apparent speed of the 
shadow-movement. If this cross-section is large it takes some time— and some movement 
of the mirror till all the rays pass the mirror-hole, and it will be perceived as slow When 
spectacle lenses are put before the eye, and the refractive error is being corrected th \ r 
0 ?* c hgfi t -_P enc ‘I becomes smaller and smaller, and very little movement of m'* 
will be sufficient to pass the light-pencil over the mirror-hole (increase oTspeed f 

Feb. — Ophth. 1 1 
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There is an interesting paper (Crawford, J. W. (1942) Lancet (ii), 89) on pulmonary 
tuberculosis in men discharged from the Army because of this disease; in 300 casts 
of parenchymal lesions GG% were described as moderately advanced, 10% as advanced, 
and only 24% as minimal, yet all these men had been passed comparatively recently 
by the recruiting medical boards. His illustrations bear out the contention that at 
least three-quarters of the total number would have been rejected for service had 
fluorography been available soon after enlistment. 

1' luorography demands films of the highest technical quality and interpretation 
must be done by a really skilled observer. It is my opinion that each fluorographic 
unit should have its own team of trained workers and that this team should operate the 
unit under all circumstances. This is the only way in which a consistently high 
standard of miniature film can be ensured and, naturally the medical otneer re- 
sponsible for the interpretation would be really experienced because of the vast numbers 
of film strips he would interpret. It has been found already that the more exper- 
ienced the medical officer the smaller is the number of fiuorographs classified 
“ suspicious ” and the smaller the number of “ check-up ” full-size radiographs i 
consequence, , 

Of any large group of individuals examined by fluorography it is probable 
some 3-5% will require full-size radiography; in my opinion such “check-up % 
nation should be done with the apparatus employed for fluorography, and P™' 1 . 5 
for this has been made in the units now being built for the Army and for the 
of Health. These mass surveys must be conducted with the minimum of interns;) 
of the ordinary activities of the examinees, otherwise antagonism to the sew 
may arise in the minds of the education authorities, or works managers. .J 

since there is no legal obligation for any individual to be examined, in order to o 
his co-operation it will be necessary to reduce any inconvenience to a minimum- 
Surgeon Captain Brooks has very kindly sent me details of the cost ot 
static units in the Royal Navy. The annual cost per unit is found to be £-‘>- > 
the bulk of which sum is required for the payment of the team’s salaries, the renia 
including wear and tear, depreciation, servicing of the apparatus, and material 
Initial cost of apparatus and costs in relation to buildings utilized for the wor V e 
excluded from this estimate. The cost for each person examined is shown c r ;t 
just under eightpence, and that for each abnormal case discovered £■- l® 5 -. , r i)jch 
sight these figures appear to be high, but surely any method of examination ^ 
helps to promote the earlier diagnosis of a lethal and infectious disease >s 
encouraged. 


Wing Commander R. R. Trail ( Summary ) : The main lessons of experience to 
are as follows : , u „ e 

(i) Economy of staff must be placed against necessity of making fullest poss 1 tne 
of each unit, (ii) Constant overhaul of apparatus working within some 60% " 

full capacity must he maintained, (iii) 1,500 to l,S0O examinations a week *”5000 
good average for consistent high standards. This means a static unit could do /j>i ^ 
to 100,000 examinations a year. 35-40 per 1,000 will require large films, a “? am | 
per 1,000 clinical examination, S of these showing parenchymatous tuberculous 
about 3 per 1,000 requiring sanatorium beds. , a5 s 

How far do these broad lessons give indications on the future employment pt ' 
radiography on a national scale ? The answer depends on inclusion of such 
(i) Growing experience. (ii) Review of past mass-surveys, as in United o' ^ 
(iii) X T umber of machines available, with staffs, (iv) Response of the public. I V I Je . 
place of the general practitioner, (vi) The provision of extra beds and staffs, 
ing and domestic. . . c : 3S t 

The weekly and annual capacity of a unit is a prime consideration for the em B “- . e 
and the obstructionist; the former will see then the enormity of the programme; 1 
latter that he has time to foresee his difficulties. It will take at least eighteen mon - 
to two years to establish the first 25 Ministry of Health units, which must be scatter 
Each will do on an average some 30,000 examinations a year and require some 


sanatorium beds. , , . , , , ... nU td 

A long-term policy for the annual review of adolescents up to early adult me 
seem the soundest at the moment , . 

A central control with sensible decentralization is desirable. t 

Mass radiography gives a corner-stone for the previously uncorrelated aspects 
fhe control of tuberculosis. Control of machines and guidance on mterpretatw 
would open the way to a higher standard. The individual unit should work « , a 
clinical unit on the lines of an efficient out-patient department of a chest nosPita , 
ccntictinu in the same wav the general practitioner and specialist services, the tube 
rMosis officer or the cardiologist. The central body could collect data and g> * 
Wiitirs of real value to public health and preventive medicine, and distribute 1 
every unit the advances made by any individual unit. 
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Transillumination threw an opaque shadow in the upper part of the globe. The peripheral 
visual field was full, but there was a scotoma corresponding to the affected area of the 
retina. There was a shallow detachment of the lower part of the retina. 

General medical examination . — No evidence of metastases found. X-ray of skull and 
chest normal. Ear, nose and throat examination negative. Diagnosis . — Choroidal sarcoma 
in right eye. 

Discussion The President said that he thought S/Ldr. Cashell’s case was one 

of malignant melanoma and should be excised. 

S/Ldr. Cashell said that a similar case was shown by Air Commodore Livingston; 
this was taken to be innocent, but later the growth increased and the eye had to be 
excised. It was found to contain a neoplasm. 

Mr. G. W. Black said that he would like explored the relationship between the swel- 
ling and the history of injury. He had lately seen a case in a man aged 22 who had 
attended a neighbouring hospital following a blow on his eye from a large missile. 
He was treated for a time and then one day it tvas discovered that the vision was very 
dim. When he first saw the patient he had a large sarcoma. 


Chiasmal Arachnoiditis 
By A. J. B. Goldsmith, F.R.C.S. 

The inclusion of arachnoiditis among diseases giving rise to the chiasmal syndrome is 
comparatively recent, and is due to the rapid advances made by neuro-surgery during and 
since the last war. Quincke in 1S93 described the condition of generalized serous 
meningitis, or idiopathic internal hydrocephalus, the symptoms of which resemble those of 
tumour or meningitis but differ from these diseases in that repeated lumbar punctures 
afford good prospects of alleviation or even cure. Since then there has developed the con- 
ception of external hydrocephalus due to diffuse or localized chronic leptomeningitis. The 
later or localized serous meningitis may occur on the surface of the brain or in and around 
the basal cistern te. 

Horrax in 1924 from Cushing’s clinic described 33 cases of arachnoiditis of the posterior 
fossa simulating cerebellar tumour, but it was not until 1929 that Cushing and Eisenhardt 
included arachnoiditis in the differential diagnosis of chiasmal lesions. In the same year, 
at the Amsterdam Congress, Gordon Holmes reported two cases of chronic localized basal 
cystic arachnoiditis comparable to chronic localized spinal meningitis and due to trauma 
or inflammation. These two cases had been operated on by Sargent on account of pro- 
gressive failure of vision, and both had shown marked functional improvement. Further 
cases were described by Cushing in 1930 and by Craig and Lillie in 1931. The subject 
was fully reviewed in a study by Bollach, David and Puesch published by the French 
Ophthalmic Society in 1937, from which most of my knowledge has been derived. In 
that paper 63 cases were collected from the literature and a further 66 were added which 
had been operated on by Clovis Vincent and his assistants at the Hopital de la Pitie. 

The disease appears to be either rare or to have attracted little attention in this countrv. 
Hinds-Howell in his Presidential Address to the Section of Neurology in 1936 said that 
these cases must be sought for and that search was worth while, for. on the whole, operation 
results were strikingly good. Williamson-Noble in the Doyne Memorial Lecture in 1939 
discussed the condition among chiasmal lesions. 

In the past year while working in Mr. McKissock's neuro-surgical unit I have seen three 
cases, all of which have been operated on. The series is small compared with die numbers 
collected by the French workers, but I have thought it worth recording them. One which 
followed an air raid injury is of some topical interest, and the results of surgical treatment 
have been at least encouraging. It may be argued that the diagnosis and treatment of these 
cases lies more in the sphere of the neurologist, the rhinologist or the neuro-surgeon, but 
even if we cannot afford, like Bacon, to take all knowledge to be our province, the subject 
is of some importance to us in that the first complaint, that of failing vision, will bring 
the patient to the ophthalmologist. Further, die findings of perimetry and campimetrv 
and the fundus appearances, though, as we shall see, bv no means pathognomonic mav 
suggest the diagnosis. " ’ 

I shall describe the three cases which we have dealt with first, and then discuss briefly 
the main features of the disease and the views which are held as to its aetiology. 

1 he first patient was a woman, M. H., admitted to hospital in April 1940 cgp 
aged 3_, married, no children, occupation — house-work, formerly a worker in -in 
aircraft factory There was nothing in her family history nor in Her personal histo'rv 
except for a motor-cycle accident fourteen years ago following which she was „ 
scious for twelve hours, but suffered no sequela.-. In 1939 she began to have attacks of 
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(3) Brightness of the pupillary light : The factors arc (a) brightness of the source; ((') 
distances; (c) apertures; and (cl) losses in transmission. 

(a) If the brightness of the source is increased the illumination of the retinal light-patch 

will increase. In two given bulbs of equal candle-power the one which has an incandescent 
element of a smaller surface will have greater intrinsic brightness. The intrinsic brigninc^ 
(candle power per square in.), c.g. of a tungsten filament in vacuum is 960, while the 
tungsten arc in the " Poinrolitc ” lamp has 1 2^000- 16,000. _ 

(b) Distances; The illumination decreases with the square of the distance. ”,rth plane 
mirrors the rule is simple, the nearer the source is to the mirror, the better will he t c 
light output. In concave mirrors, however, their focal length too has to be considered. 

(c) Apertures; Edge of the mirror, patient's pupil, mirror-hole (or examiner s pujn ). 
all other remain unchanged a comparison can be made between plane and concave nun >• 
In plane mirrors the utilized portion of the light-pencil, i.e. the part of the hg”j;P c " 
which enters the pupil is not influenced by the mirror, and it is determined by the is a 
of the source from the mirror and by the’size of the patient's pupil. In a concave nn < 
however, the collecting angle will increase with its diameter, and more light will be re • 
The utilized portion of the light-pencil will be greater if the focal length of the n > 

is such that the image of the source is formed relatively near the patients pupil, 
before or behind it. . . { lie ht. 


(d) Losses in transmission arc caused by imperfect reflection and by absorption o ; 
If only the second system is considered with the retinal light-patch as source, 1 


two different elements which vary continually during retinoscopy: (1) the hrightti^ 
the source, and (2) the vergence of the emitted light-pencil. The poor pupillary o ^ 
high refractive errors may be attributed to the combined effect of these two clemc • ^ 
retinoscopy they show a certain parallelism, and with the correction of the retrac i 
both are improved, but their optima never meet. , ,• v, a! 

(4) Neutral point : (a) Why is it that there is a sudden change of shadow an S ^ 
the neutral point? Outside the neutral point the image-elements become contusion ^ 
and their size increases with the distance from the neutral point. If the aperture ‘ P ‘ u(t 
outside the neutral point, it is possible that part of a confusion circle falls in the • 1> ^ 

while the rest of it falls outside the aperture, on its opaque rim. Now, if by m °,' ° ,j, t 
light-source the light-pencil moves across the aperture (mirror-hole) the light-patc ^ 

screen (retina) will appear gradually. At the neutral point, however, there are ^ 
fusion circles, and the area of an image-clement is so small that when it passes the «p ^ 
at all, it passes entirely. This means that the light-patch on the retina appe- 
disappears suddenly. . r „f 

(b) What happens in the examiner’s eye during retinoscopy? If the retractive 
the patient’s eye is high, the examiner can see fundus details. As the refractive 
being corrected in the course of retinoscopy, the fundus details become more an _ 


more 

Denig COITeuteu in UlC vjuul&c ui icuiwstuj/v, me aumuu» Utuma - jniilSC* 

blurred, because the examiner’s eye is unable to bring the emitted light-pencil to an 
At the neutral point the image of the patient’s retina falls in the mirror-bole an , jj 
so near to the eye of the examiner, there is no possibility of “seeing” it. Only _ c ° .. jlt . 
circles reach the examiner’s retina, and their size occupies the whole area ot tne i 

P % Factors influencing the neutral point; The image formation in the eye is 
cated. Even in case of sharp focusing there is a high degree of aberration, this, 
decentration of the cornea, and the unevenness of die retinal surface cause the coni y 
focus of the retina to be formed not in a plane, but rather in depth. Therefore it is 
to speak of a neutral “ zone” and not of a “ point ”. 


Intraocular Neoplasm.— S/Ldr. G. Willoughby Cashell. 

History —A corporal, aged 37. In 1940 was struck in right eye with an empty cartri S 
rise Anart from momentary blurring of vision he had no trouble with the eye • 

, ’ rh L n has been serving overseas. After returning to this country the eye 

remained satisfactory until Seotember 1942 when be noticed a slight haziness in the 
vision. At the same time he noticed flashes of light in the R.E. especially at night-tm • 

No other trouble " ifli ^ healthv with a normally acting pupil and a vision 

The rifh, eye had >. ,i«o S of f/24. TIk g > 
of 6/6. ill nevcr WO rn glasses. The ocular movements were full. Examtnatio 

was active. ' rcvca ] ct ] a bove the disc and macula a circular cyst-hke dctachmc 

°{ the right fl 5r u ho]e could be scen , the lower part of the cyst appeared transparent bu 
along^he "pper^order there was a greyish-white reflex with some proliferation of p.gnien • 
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FIGS. 1 and 2, — Arachnoid adhesions involving the dorsum sell®, optic and olfactory nerves, chiasm and brain. 
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violent frontal and temporal headaches, worse with coughing and sneezing, and.assoc- 
latcd with vomiting and giddiness. These attacks lasted for two to three days and 
lecuned at intervals of about ten days. Her menses ceased at about the same time and 
had not returned. On admission she was still having attacks of headache, but they 
were less severe. In September 1941 when starting work in an aircraft factory she 
found that her right vision was seriously defective, and had since noticed a progressive 
deterioration in her left eye also. Other symptoms elicited by questioning were that 
for several months she had noticed increased appetite and thirst, polyuria and lacs 
of energy. 

On examination she was a rather obese woman showing a normal hair distribution. 
4 he ocular findings were: A slight divergent right squint with no limitation of mote- 
ment; pupils equal and reacting normally; the optic discs showed well-marked tem- 
poral pallor, especially- in live right eve, the disc margins being clear cut and the 
vessels of normal size. The visual acuity was R. H.M.s; L. 6/36. The right visual hew 
showed a large complete central scotoma to a 20/330 white object. The left new 
was full to 5 and 1 mm. object on the perimeter, but on the screen there was a temporal 
hemianopia to a 1/2,000 white object; temporal contraction to a 2/2,000 object as well 
as a concentric contraction of the nasal field to both these objects. For the rtn, 
there was no abnormality of any part of the C.X.S. nor of her condition general!! • 
X-rays showed a norma! sella turcica. Clinical and radiological examination oi me 
nasal sinuses was negative. The C.S.F. showed a normal pressure, chemistry a™ 
cell content, and the W.R. of blood and C.S.F. was negative. - 

The ocular findings suggested a pituitary lesion, particularly taken in conjunct • 
with the symptoms of polyuria, polydipsia, polyphagia and obesity. However w.- 
triculograms taken after replacement of ventricular fluid by air revealed no euden 
of a space-occupying lesion in the neighbourhood of the floor of the third ventricle- 

We therefore considered the possibility of arachnoiditis as a cause of the symptoms 
and in view of the progressive loss of vision it was felt that an exploratory °l jeT ? u ; 
was justified. I\lr. McKissock operated on May 5, 1942. A right frontal 0S ' ec !*J 
flap hinged on the temporalis muscle was turned down, the ventricular nuio 'j-- 
evacuated through a brain needle and the dura was stripped off tire roof of nit 1 
orbit. After division of the dura along the edge of the lesser wing of the 5P ,?re 
the chiasmal region was exposed. It was found that the nerves and cniasrn ' 
much pinker than normal and that masses of fine avascular meningeal adhesions 
present binding the optic nerves to the overlying brain, to the internal carotin, - 
the diaphragma sell.-e and to the anterior part of the chiasm. In _ addition a 
band of avascular adhesions stretched between the chiasm and the brain. All adnest X 
were very carefully divided by blunt dissection. There was no hremorrhage, ane t 
evidence of tumour was seen in the operation field. . • v. 

Convalescence was uneventful. On May 6, two days after operation, the rig 
vision had improved from hand movements to 5/60 and the left from 6/36 to 5/12. set 
days after operation the patient was up, and I plotted the visual fields. The right eye ' 
then full to 20 and 5 mm. objects on the -perimeter, but showed concentric contract 
to small objects and a small central scotoma to a 2/2,000 object on the screen, la 
left eye showed only a slight temporal contraction to small objects on the screen. 

Three weeks after operation the vision was: R. 6/60; L. 6/12, and with a sjv‘ 
astigmatic correction : R. 6/36; L. 6/9. The visual fields showed no further aiterano • 

This patient was seen again at the end of September, five months after opernti o • 
There had been no deterioration in vision, her headaches were relieved and sy/npto 5 
of polyuria, polydipsia and polyphagia had cleared up, and her menses had restane ■ 
She had a right-sided anosmia, an almost inevitable result of the operative disturoan -• 

I did colour fields in all these cases, and while there was contraction of the nei - 
to red and green, the results were no more informative than with the varied sizes < 


white objects used. There 

The second case was a man aged 3S, a Czechoslovak corporal in the R.A-r. lac 
was nothing relevant in either his family or persona) history and he had been per- 
fectly well until June 16, 1941, when he was struck on the right temple by a fragment 
of shrapnel during a bombing attack on his aerodrome. He sustained a supernen 
wound and was unconscious for twelve hours. On recovering consciousness lie founn 
that with his right eve he could see his hand onlv when it was held close to his tact 
although the left was unaffected. We could not obtain any information as to />*- 
riculnr^condition at that time. He was kept in bed for seven weeks, after ™ cl 
he suffered from headaches and had a tendency to fall to the left. Since that time 
he has noticed no change in the right eve, but there has been a progressive detenom- 

tl °When th ex , amined on admission to hospital in April 1942 the ocular movements 
were full and the pupil reactions normal. The right fundus showed generalized pallet 
disc which was whitish in colour and bad clear-cut margins. The vessels were 
LmM n size The left fundus was normal. The right vision was H.M.s (hand move- 
normal i - - • j n t ), e visual fields, the right could be examined only by con* 

fronation h will hand 'movements and appeared grossly contracted. The left, to pen- 
frontation marked pure concentric contraction without scotomata. 

m in'the h °eneral examination of the C.X.S. he had right anosmia, partial anesthesia 



13 


167 


Section of Ophthalmology 


of a low grade chronic infection either by direct spread or via lymphatics. As Cushing 
has pointed out sinusitis may cause meningeal reactions in the chiasmal space just as 
middle-ear infections can cause reactions in the middle or posterior fossae, and a meningeal 
inflammation once started may survive the infection which gives rise to it. Secondly 
syphilis, excluding tabes, figures as the presumed cause in some 15% of the cases in the 
French series. The chiasmal lesions here form part of the generalized leptomeningitis 
for which at any rate preliminary medical treatment is indicated. Schiff-Wertheimer 
has pointed out that meningeal adhesions around the optic nerves are common in tabetic 
atrophy, and has reported some cases that have been improved by division of these 
adhesions. Thirdly, other infections, such . as localized tuberculosis or residual meningeal 
lesions may affect the chiasm, or the disintegration products of pathological processes 
in the C.N.S may set up an aseptic inflammation. Finally, trauma appeared to be an 
operative factor in the second case I have reported, and in the two cases described by 
Gordon Holmes in 1929. In the French series it figures in 10% of cases. The nature, 
intensity and point of application of the injury' appear unimportant, and in view of the 
large number of cases of head injury that are seen and the small proportion that develop 
this trouble it would seem that injury per se, acts as a predisposing rather than an 
exciting cause. 

The incidence as given by the French authors is surprisingly high. Of 254 exploratory 
operations performed on the chiasmal region between 1950 and 1936, 71 cases or 27% 
were of primary' arachnoiditis, and this series does not include presumed cases treated 
medically. The disease is one of adult life, 60% of cases occurring between the ages 
of 20 and 40, and males are more commonly affected than females, the ratio being 
almost 2:1. 

The ocular symptoms are usually early and important, but there is no diagnostic 
pattern. An early complaint is of loss of visual acuity’, which may be sudden or gradual 
and may progress either evenly or with sudden relapses to complete blindness. It is 
usually unilateral at the start with the second eye failing weeks or months afterwards. 
The findings of perimetry', as might be expected from the extent of the visual pathway 
affected, are very' variable. In the French series of 129 cases central scotoma was the 
commonest finding, in 31% of cases, concentric contraction in 23%, temporal loss in 
12%, while the other cases showed nasal or horizontal loss or homony'mous hemianopia. 
Temporal hemichromatopsia, common in tumour cases, is said not to occur in arach- 
noiditis. The fundus appearances also are variable. The French series show primary 
optic atrophy to be the commonest finding, followed by post-papillitic atrophy, papilloedema 
and then temporal pallor. In about 10% of cases the fundi are normal. Other ocular 
signs are rare except in syphilitic cases. Extra-ocular symptoms include severe headache, 
which as in our first case may precede the eye signs. There may also be symptoms 
referable to involvement of the infundibulum such ns increased appetite, thirst and 
polyuria, obesity or adiposo-genital dystrophy. General neurological examination is usually 
entirely negative, as are X-ray of the sella, and ventriculography. 

Diagnosis, therefore, is a matter of elimination and involves co-operation between the 
neuro-surgeon, the rhinologist and the oculist. It is in general based on: (I) Signs of 
chiasmal or neural involvement. (2) The presence of aetiological factors. (3) The capricious 
progress with successive exacerbations. (4) The negative findings of X-ray and C.S.F. 
examinations. Space does not permit of a detailed discussion of the differential diagnosis. 
Of non-tumour conditions the retrobulbar neuritis of disseminated sclerosis is excluded 
fairly easily by the pupil reactions, the early functional recovery, disproportion between 
the functional recovery and the degree of optic atrophy and other factors. Devic’s and 
Schilder’s diseases present a typical course after their initial onset. Toxic neuritis is 
bilateral in its onset and steadily progressive; the fundus remains normal for some time 
and the etiological factor is usually discoverable. Except in the early stages of tabes 
other signs of this disease are present," and the W.R. is helpful. Leber’s disease is hereditary 
and familial and does not progress to complete blindness. Other conditions in this group 
to be excluded arc syphilitic basal meningitis, vascular atrophy and the optic neuritis 
due to sinusitis. This last debatable condition presents considerable difficulty, but in 
cases in which clinical sinusitis is present its treatment should obviously precede any 
exploration of the chiasmal region. Tumourous conditions such as meningeomata of the 
olfactory groove, lesser wing of the sphenoid or of the dorsum sella:, frontal gliomata 
pituitary adenomata and craniopharyngiomata, are excluded by X-ravs and vcntriculo 
graphy. ' ' 

TREATMENT 


Chiasmal arachnoiditis is not a homogenous group; its a.-tiologv is doubtful, and diaenosis 
is often not made untd the late stages and even then is usually confirmed only by operation! 
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of the first and second divisions of the right fifth nerve, and a partial involvement 
of the right eighth nerve with some unsteadiness of gait. The X-ray foldings were 
inconclusive and suggested a fracture of the posterior wall of the right frontal srau: 
running into the anterior ethmoidal cells. . 

file history and findings here suggested a progressive involvement of the left optic 
nerve, probably resulting from scar tissue, and operation was thought to be justifiable. 
Mr. McKissock operated in Mav, the exposure being the same as in the previous ease. 
He found adhesions between the brain of the frontal lobe and the dorsum sell te. 
right optic nerve was covered by small convoluted vessels and had adhesions binmng 
it to the brain, carotid, chiasm and left optic nerve. There was a loculated collect^ 
of fluid between the right nerve and the carotid artery. The left optic nerve 
chiasm were similarly surrounded bv adhesions, all of which were carefully oinoe 
by blunt dissection. , , , . 

His convalescence also was uneventful, but improvement in his sight, winch ■ > 
been very marked, was less dramatic than in the first case. One week after operai * 
the right vision was Il.M.s; left 6/36. After one month the right vision was b/w, 
6/12. After ten weeks the right vision was still 6/60, and the left 6/9. Last month 
months after operation, the right vision was the same, but the left had improved - nl ‘ ‘ 
ther to 6/5 partly. The right visual field is grossly contracted, but the left n as 5 j 
a gradual opening out paralleling the improvement in his vision, and is now p 
callv normal. . , i.. 

The third patient was a man of 38, a G.P.O. telephonist, who discovered!' 
months before admission that his right eye was weak. He had then consulted^ _• 
optician and had been comforted by reassurances and a pair of glasses. He g • 
history of having been knocked down in the black-out some four months prior 
when he had been very dazed but not unconscious. He had also had severe neaa. 
for the past year, and had noticed that his left eye had been failing for several nio 
There was nothing relevant in his family or personal history, norin his ham-- ^ 
On ocular examination the only positive findings were some 1-5 o of s'™ 1 
both discs without optic atrophy, and reduction of vision in the right eye to ~ 
and in the left to 6/60. The visual fields in both eyes were full peripherally t , 
objects, but in the right eye there was a large central scotoma to 20/an0, ana 
left eye a small central scotoma to 5/2,000- . , x.ryn 

Examination of the C.X.S. and of his general condition was -negative. ' ct / 
and ventriculography showed a normal sella turcica and no evidence or a 
occupying lesion in the pituitary region. Clinical and X-ray examination 01 ; 

accessory sinuses was negative as were the W.R. in blood and C.S.F. in- 

sure and chemistry were normal. There was no history to suggest mtoxicatio 
tobacco or other poisons. f ven . 

Here again in view of the length of history and of the negative findings oi . 
triculography the most probable cause of this man’s visual defect was thought ^ 
a chiasmal arachnoiditis, and Mr. McKissock operated in June J 9-12. The n ^ 
and chiasm were markedly pink and masses of fine adhesions were present lnvo -j 
both optic nerves, the chiasm and the overlying brain. These were carefully 01 ., v 
as in the previous cases, and the wound was closed. Convalescence was again ® n . ct 
uneventful. The papilloedema subsided rapidly, but unfortunately the patient - 
operation has shown a progressive deterioration in vision, and in the past few ' •/ 
has developed a marked temporal pallor of both discs. The vision in each eje j 
now only H.M.s. there is concentric contraction of the fields, and absolute cen 
scotomata extending some 15° round the fixation point are present in each eye. 


The types of lesion found in chiasmal arachnoiditis are fairly well exemplified in t ic 
cases. Arachnoid adhesions bind the optic nerves and chiasm to the brain, to each ft 1 ' 
to the great vessels and to the dorsum sella.-. Congestion of vessels is usually P resc * 
though the adhesions are often avascular. In tire most advanced cases small calcar*® j 
plaques have been described. In addition, as in die second case, cysts may be prese 
resulting from loculation of fluid between the adhesions. The nerves themselves may 
atrophic or ccdematous, or kinked by bands, or show simple congestion. Pathologic^ 
examination has shown thickening of the pia and arachnoid, vascularity, infiltration, 
lvmphocvtes and demvelinization and atrophy of peripheral and central nerve fibres. 1 
mechanism by which vision is affected is not entirely clear. It mav be that the arachnoid; - 
-md visual disturbances are separate manifestations of an infection, that the arachnoidi - 
is secondary to a lesion of the nerve fibres, or that visual loss is due to the nicmng • 
rhmees The improvement effected hv operation suggests drat the last is the mu- 
likelv factor and if this be so the arachnoiditis may act either mechanically by diedirc 
pressure of adhesions or cysts or indirectly by compression or by causing spasm of bloo - 

vessels. inflammatory changes . — Arachnoiditis is a common concomitant of 

Ca ° d occ . Tin dose proximity to them. The type we arc discussing arises 
tumours « tumour has been excluded by operation or ventriculography* 

Owing O to dmir prop[nqnitv die accessory nasal sinuses have been indicted as the source 
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THE NEUROLOGICAL COMPLICATIONS OF MALNUTRITION 


Psychic Manifestations of Nicotinic Acid Deficiency 


By V. P. Sydexstricker, M.D. 


There are a number of psychic disturbances of widely varying patterns which are 
relieved or cured bv the administration of nicotinic acid. While the actual experimental 
proof of the specific effect of nicotinic acid deficiency in producing mental disorder is 
lacking, the clinical evidence for such an effect is very strong. The influence of depriva- 
tion of other vitamins of the B group on the clinical picture is not known, though there 
is some reason to suspect that thiamin deficiency may be important. 

The incidence of nutritional psychosis in any locality depends on the general nutritional 
state of the population. Where gross deficiency diseases are endemic, it is encountered 
frequently; elsewhere it is apt to be seen only in the alcoholic, the aged poor, and 
individuals depleted by illness and certain therapeutic procedures. Like almost every 
manifestation of illness due to deprivation of vitamins of the B group, the neuropsychiatric 
symptoms are not specific. They can simulate neuroses and most of the well-known 
functional, toxic, and organic psychoses. In fact diagnosis frequently depends on thera- 
peutic test rather than on any characteristic symptoms or signs. 

To correlate the motley group of clinical pictures which respond to vitamin therapy 
it is necessary' to present tentatively the hypothesis that chronic partial deficiency produces 
functional and anatomical changes of quite a different order from those caused by rapid 
or acute, and perhaps total, depiction of vitamin reserves. In the case of nicotinic acid, 
it seems that partial deficiency lasting for many months or years produces functional or 
biochemical disturbances which are relatively mild, but in the course of time lead to 
anatomical changes which may be irreversible. On the other hand, complete, or almost 
complete, depletion rapidly produced causes severe, even fatal functional disturbances, 
often with no gross anatomical lesions. The regularity with which psychic symptoms 
accompany deficiency of nicotinic acid, and perhaps other vitamins concerned in the 
production of the “ pellagrous state ”, has an apparent explanation in the coenzyme 
activity of nicotinic acid, riboflavin, and thiamin in the processes of cellular respiration 
and nutrition. In theory, the high requirement of cerebral neurones for oxygen and 
carbohydrate makes them more susceptible than other cells to failure of coenzvrne 
function. 


In classical pellagra, whether endemic, “ alcoholic ”, or due to organic disease of the 
gastro-intestinal tract, psychic disturbances may precede any other manifestations by 
weeks or months — this in primary attacks as well as relapses. Frequently the complaints 
are so typically neurotic that patients get small sympathy, though the relapsing pellagrin 
is apt to recognize their significance and come, not so much complaining of his symptoms, 
as predicting the relapse they herald. Lassitude, slight mental retardation, loss of 
memory for recent events, apprehension, and a tendency to confabulation are common. 
Depression and mild delusional states without marked loss of insight may develop. It 
will be noted that many of these symptoms are similar to those noted bv Williams and 
his collaborators (1940) in experimentally produced B, deficiency. In the pellagrin, 
however, we have not seen improvement follow the administration of thiamin. In addition 
to purely psychic symptoms are others such as insomnia, headache, vertigo, and parmsthesias 
ol various types. It is possible that these are related to early organic changes. As the 
disease progresses, characteristic glossitis and dermatitis make their appearance After 
several relapses the mild psychoses are replaced by marked disorientation, hysterical and 
confusional episodes and sometimes actively maniacal states. In the end a great number 
of patients treated before nicotinic acid was available became seriously and permanently 
Fer. — Neur. 1 1 



168 


Proceedings of the Royal Society of Medicine 


11 


For medical treatment mercury and iodides have been suggested on general grounds, 
whether or not the cases arc syphilitic. The treatment of infection in the nasal sinuses 
is of importance, but the efficacy of medical or rhinologicnl treatment will depend on e 
anatomical conditions around the nerves and chiasm. If these arc still in the stage on; 
of oedema or vascular spasm, resolution is possible, but with definite cicatrization \ 
difficult to see what benefit will accrue. . . , . j 

Direct surgical intervention has passed through two stages, the/ first an ‘^ cl / 
one in the exploration of a supposed tumour, the second, elaborated by \ inccn , » 
taken as a definite therapeutic measure with the object of freeing all adhesions P * . |‘ 
This must, of course, he done as carefully as-possiblc to avoid forming a starting [ 
for fresh adhesions. . n . . ,» r ; es 

Mortality from the operation in skilled hands is small. In Vincent and l UESC 0CC u tr cd 
there were seven deaths in 95 cases of operation on this region, of which t r« ^ 
before their operative technique had been fully elaborated. Of the survivors .^V ed ; ate 
permanent improvement of vision. It is pointed out that many cases shoo an ^ 

improvement followed after three to four weeks by progressive detcriora to , ^ ^ 

relapses later than one month after operation are rare. It would seem . or 

'continue the treatment of any particular .'etiological factor found, such as 
neurovascular syphilis, after the direct attack on the chiasmal region. ^ jj e ](js 

The improvement is seen, as in our first two cases, in the visual acuity a 
of vision. The fundi except in eases with papillccdema show no change, a muc ^ 
expect. The extraocular symptoms of headache and diabetes insipidus ar • • . ^ 

ameliorated. A permanent anosmia usually confined to the right side, resu - sccon( j 
operation, but if successful most patients will agree that recovery of function ) 
cranial nerve will compensate for its loss in the first. , oIds out 

While the French authors arc most enthusiastic about the prospects su g iegt on 
for this condition, our knowledge of its pathogenesis and diagnosis does no . nship 
sure foundations, and much remains to be elucidated especially m regard to ■ Lcber - S 
to nasal sinusitis. The presence of arachnoid adhesions has been dcscri be 

disease and, as I have mentioned, in tabes dorsalis. To what extent their a 
blamed for the visual loss in these diseases yet remains to be worked out. jn 

In conclusion I must express my thanks to my colleague, Mr. v»yhe ,, vcd ro e 

whose department these cases were investigated and treated and who na. < 
to make use of his case records and operation notes. 
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seem very likely that stupor and the more striking encephalopathic syndrome are stages 
in the development of Wernicke’s disease. Korsakow’s psychosis is closely simulated 
by the delirium of some patients who definitely fall into the group - described by Cleckley, 
and it must be said that it is quite questionable whether the occurrence of Korsakow’s 
psychosis should be requisite for the diagnosis of Wernicke’s syndrome. The peripheral 
neuropathy of classical Wernicke’s disease is probably due to thiamin deficiency; in fact, 
it is at present impossible to differentiate accurately the effects of thiamin deficiency 
when it occurs as part of severe avitaminosis of the whole B group. 

The diagnosis of the stuporous and encephalopathic states due to malnutrition is not 
in a satisfactory state, since therapeutic administration of vitamins remains the only 
certain and convenient test. The mental status, indeed the whole picture, cannot be 
differentiated with certaintv without a most complete examination. Frontal lobe tumours, 
cerebral metastases from visceral carcinoma, cerebrospinal syphilis, vascular disease of 
the brain, brain abscess, chronic subdural htematoma, and bromide intoxication are some 
of the more important conditions to be eliminated. Positive tests for vitamin deficiency 
in the absence of gross physical signs are few and specialized. Absence of the fluorescent 
substance F, (Najjar, 1941) from the urine, particularly if the substance F, is present 
in large amounts, has been the most helpful test we have tried. The nature of F, is 
unknown, but it is related apparently to the excretion of nicotinic acid or allied pyridine 
derivatives. It seems likely that the newer methods of determining trigonelline and 
nicotinic acid amide in the urine may also be very useful. 

The management of the entire group of psychoses under discussion is relatively simple. 
Feeding is of prime importance and for several days a liquid diet of milk, eggs, cereal 
gruels, and vegetable purees may be given by stomach tube. As soon as co-operation 
is secured, the diet should he as full and abundant as can be taken. It is often possible 
to add marmite or other yeast extracts to liquid food. Hydration frequently must be 
maintained by parenteral infusion of glucose and saline solutions. Very large amounts 
of nicotinic acid are required during the first few days of treatment. It is our custom 
to give 100 mg. of nicotinic acid or 30 mg. of nicotinic acid amide every hour for ten 
hours during the first two days, continuing this dosage longer if necessary. The vitamin 
can be added to intravenous or subcutaneous infusions or given intramuscularly. The great 
majority of patients show great improvement within forty-eight hours after treatment 
has been started. Once improvement is definite the daily doses of nicotinic acid can 
be reduced to 500 mg., and of the amide to 150 mg. It is preferable to give these amounts 
in four or five aliquots equally spaced through the day. Later the oral administration 
of 25 mg. of nicotinic acid three times daily should suffice for maintenance. Whenever 
there are signs of peripheral neuropathy, and perhaps in every instance of the stuporous 
and encephalopathic states, thiamin should be given with the nicotinic acid. It is our 
custom to give thiamin in an amount equal to one-tenth the nicotinic acid which is used. 
This dose is empirical and probably wasteful, but seems effective. The question of the 
use of other vitamins is entirely open. We have no knowledge that other members 
of the B group are required in amounts larger than can be obtained from food and yeast. 
Certain results obtained in instances of Wernicke’s syndrome suggest that, in this con- 
dition at least, the whole B complex hastens cure. Using an injectable mixture of 50 mg. 
of nicotinamide, and 5 mg. each of thiamin, riboflavin, pvridoxine, and calcium panto- 
thenate, given six times daily, we seemed to get more rapid improvement than with 
nicotinamide and thiamin alone. The addition of veast, 15 to 30 g. daily, to the diet 
should not be omitted, regardless of the crystalline supplements used. This amount 
of yeast can be taken as compressed tablets or as dried brewers’ yeast stirred up in milk 
or cocoa. 

It has been suggested that the vasodilator effect of nicotinic acid may be important 
m relation to the very rapid and striking improvement so often seen in the elderlv 
arteriosclerotic patients suffering from the stuporous or encephalopathic states. At present 
it cannot be said that this pharmacologic effect is unimportant. Certainly nicotinic acid 
causes active vasodilatation in the meninges of normal dogs with increase in brain 
volume, doubtless due to increased amounts of blood in the cerebral vessels. In both 
stupor and encephalopathy, however, nicotinamide and coramine (the diethvl amide of 
nicotinic acid) produce cure quite as rapidlv as does nicotinic acid. Neither of these 
substances has any appreciable vasodilator effect. 
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psychotic, with either ;t profound depression or a paranoid state. A majority of such 
persons have failed to respond to any form of therapy, probably because of actual 
destruction of cerebral neurones. During earlier stages of mental dilapidation, the 
administration of adequate amounts of nicotinic acid has produced dramatic improvement 
amounting to complete cure in the great majority of instances. As has been stated, 
cure has not followed even prolonged use of nicotinic acid in severe psychoses of long 
duration, though some improvement in behaviour has been noted, particularly in the 
paranoid group. 

Of much more importance than the pellagrous psychoses are those which have been 
referred to as the result of acute avitaminosis. Some of these fall into the classifications 
“ toxic psychosis ", “ exhaustion delirium ”, and “ psychosis, cause undetermined”. They 
arc seen frequently in general hospitals and occur nor uncommonly after surgical opera- 
tions or after delivery. In the great majority of instances there is no history of deficiency 
disease, or even of serious dietary inadequacy, though a small number of such patients 
are alcoholic. Some have been subjected to dietary restriction for the treatment of gastro- 
intestinal diseases; others have had their metabolic demands increased bv the fever ot 
infection. Many have for a number of days received intravenous infusions of glucose 
as the chief or only source of nourishment! The onset of delirium, hallucinations, or 
mania is abrupt, or after a very short period of confusion. Physical signs of deficiency 
disease in the usual sense of the term are absent. Frequently the tongue is dry, clean, 
and red, but without atrophy of papillrc. a so-called “ toxic tongue ", Rarely there b 
acute stomatitis and glossitis with an abundance of Vincent’s organisms. The respons 
of the mental symptoms to nicotinic acid or nicotinamide is very rapid and comp e > 
frequently within twenty-four hours after administration is started. It is supposed 
all such patients must have been in a borderline state of nutrition for some time, 
administration of vitamin-free calories in the form of glucose presumably exhausts 
scanty reserves of nicotinic acid in the body. It is probable that thiamin is surma . 
depleted, but the evidence of its lack is not so striking ns is that of nicotinic acid. 

Quite a different series of manifestations of severe, but possibly less acute, mcotwit 
acid deficiency has been described by Clecklev (1 939) and by Jolliffe (1940). , ut c , 
known of the histopathology of the brain in these cases, but" it would seem likely « > 
both authors were dealing with conditions which cannot be differentiated from Wcrnic t . 
syndrome. The report from my clinic (1939) described a type of patient rather common, 
encountered in general hospitals; usually old and living alone, the person is found uncon 
scions and brought to a hospital. Profound stupor or stupor alternating with deltrm,^ 
and variable reflex changes are the presenting phenomena. Quite regularly there ^ 
evidence of underfeeding, though definite signs of avitaminosis are rare and confine 
occasional instances of glossitis. The age of the patient, the presence of penpne > 
arteriosclerosis, and die mental state ordinarily result in the wholly justifiable admitting 
diagnoses of cerebral thrombosis or of uraemia. None of the patients in this group 
signs of involvement of the brain-stem, nor was peripheral neuropathy noted. In ^ 
ordinary course of events such a patient was subjected to the intravenous injection o 
large amounts of glucose solutions in efforts to maintain hydration during the pet. 1 
when diagnostic tests were being carried out. Nothing particularly informative being 
found, even after prolonged and exhaustive examination, treatment with glucose an 
stimulants used to be continued until the patient succumbed on the fourth or fifth < a 
to “ terminal bronchopneumonia Treatment of this high mortality group of panen • 
with nicotinic acid ivas at first quite empirical and begun because one such person na 
a red atrophic tongue. In this condition, ns in the acute psychoses already describe . 
the results of the administration of nicotinic acid have been quite remarkably good. 

Tolliffe (1940) reported an encephalopachic syndrome characterized by clouding of con- 
sciousness, cogwheel rigidities, and uncontrollable grasping and sucking reflexes. M an i 
of his patients had evidence of involvement of the mid-brain and some had periphery 
neuropathy. About half had clinical evidence of pellagra, and all were alcoholic. In 
mortality in the group showing the syndrome was S9-4% when treatment was limited r 
feeding and use of dextrose and saline solutions; a small number received thiamin m™™' 

• a ji these died. When nicotinic acid was added, the mortality was reduced to I3-o ,o- 

Tnfliffe concluded that this svndrome represented the extreme picture of nicotinic acid 
VXiencv nrobablv with acute deprivation superimposed upon a prolonged partial awra- 
. - 5 \ir e have observed a number of instances of this encephalopathy and can confirm 

trikin ' effects of nicotinic acid in promoting rapid cure. We have also seen patients 
- bC w, Stupor alone was found on admission, and who developed the cogwheel 1 ngidmc- 
m " hor “ P d ^ing reflexes while hospitalized. Also we have seen ophthalmoplegia 
k>ss P of ‘ tendon reflexes appear without the rigidities or “ foetal " reflexes. It would 
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the U.S.A. have studied the histological changes in vitamin B, deficiency with great care. 
For instance, Swank (1940 et seq.) has shown that in pigeons acute deficiency produces 
opisthotonos with only a few or no degenerating fibres in peripheral nerves or the 
central nervous system; on the other hand, chronic deficiency produces first locomotor 
ataxia due to proprioceptive loss, and then leg weakness with degeneration of peripheral 
nerves. The axone is first involved at its most distant point, degeneration progresses 
centrally with sclerosis or shrinking of the cell body, and degeneration of the myelin 
sheath follows secondarily; the largest fibres are affected first, and the smallest are 
usually untouched. Therefore pain, due to impulses in “C” fierve fibres, may be 
a prominent feature. Starvation produces demyelination but no axone degeneration. 
Swank believes that the hemorrhages found in the lower parts of the brain are secondary 
to degenerative changes in the neurones surrounding blood-vessels and are caused bv 
accumulation of acid metabolites. Similar results have been obtained by Street and 
others (1941) in dogs. 


During the last war Walshe concluded that the polyneuritis of birds fed exclusively 
on polished rice was analogous with beriberi in every’ respect, and shortly before this war 
Vedder concluded that nerve changes occurring in polyneuritis gallinarum were precisely 
similar to those occurring in human beriberi; it is therefore legitimate to apply the results 
obtained by Swank and others cautiously to disease in man. Unfortunately there is little 
clear-cut evidence of the role of vitamin B, in human multiple symmetrical peripheral 
neuritis, partly because a" diet is unlikely to be deficient only in vitamin B,, and partly 
because vitamin B t stimulates appetite and therefore it is difficult to be sure that therapy 
has been confined to that one vitamin alone. In recent experiments in which human 
volunteers have been placed upon diets deficient in vitamin B,, neurasthenia but not 
neuritis has been produced; it is probable from animal work that such experiments 
have not been sufficiently chronic. 


One of the most satisfactory methods of assessing deficiency is to estimate vitamin B, 
or its phosphorylated form (cocarboxylase) in blood, and results of these estimations 
obtained in Oxford were communicated to the Neurological Congress just before war 
broke out (Sinclair, 1939; Goodhart and Sinclair, 1939). It seems likely that nutritional, 
alcoholic and gastrogenous polyneuritis are accompanied by deficiency of vitamin B„ and 
that the same is true of some cases of diabetic and of gestational polyneuritis. The 
neuritis that may accompany poisoning with certain sulphanilamide derivatives seems to 
be closely associated with conditioned deficiency of vitamin B, ; but diphtheritic, arsenical 
and other toxic forms have no direct relation. However, just as deficiency of vitamin B, 
ptoduces neuritis by interfering with the utilization of pyruvate in neurones, so many 
pf the toxic forms may be produced by a similar biochemical lesion; arsenic, for instance, 
>s known to interfere with the oxidation of carbohydrate in a similar way to deficiency 
°f vitamin B,. But other important factors may come into the picture: for instance, 
arsenic and alcohol interfere with the conversion in the liver of vitamin B, to its coenzyme 
■orm. Obviously any agent acting solely in the same way as deficiency of vitamin B, 
should produce the same neurological signs and symptoms and an increased concentration 
°* lactic and pyruvic acids in blood. Therefore close attention should be paid to the 
clinical manifestations of such neuropathies : the condition should be symmetrical, first 
affecting the long nerves distally, and pain (including calf-tenderness due probably to 
an accompanying myopathy) should be a prominent feature. The derangement of 
carbohydrate metabolism will be revealed by an analysis of lactic or pyruvic acids in 
blood or urine; but such a derangement has been indicated by this criterion in beriberi, 
poisoning with arsenic or phosphorus, pernicious vomiting of pregnancy, eclampsia and 
Particularly eclamptic fits, cyclical vomiting in children, acute yellow atrophy of the liver 
and diabetes. 


The value of such biochemical tests was recently shown by the work of Grande and 
Jimenez (1942) in cases of neuropathy occurring during the siege of Madrid: they found 
that lactic acid was used in a normal way and therefore concluded that deficiency of 
vitamin B, was not an important factor in the genesis of the neuropathies they studied. 
Urande classified such conditions into five groups: paraesthesite, panesthesia: with causalgia. 
retrobulbar optic neuritis, funicular mvelopathy and cochlear neuritis; these syndromes 
"f r \T° i "i accon )P an ' e d by the skin manifestations of pellagra. The diet of the inhabitants 
o Madrid consisted mainly of bread, lentils, a little rice and garlic soup, and was not 
especially low in vitamin B, ; pellagra was extremely common although beriberi was rare. 

e neuropathies were not curable with vitamin B,, nicotinic acid or vitamin A. but were 
cured by administration of veast. 

This raises the question of other members of the vitamin B complex being concerned 
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Malnutrition and Peripheral Neuropathies 

By H. M. Sinclair, D.M. 

Neurological conditions that arc alleged to respond to vitamin therapy are many and 
varied. Unfortunately it is difficult to get clear-cut evidence of the role of vitamin 
deficiencies in the aztiologv of such conditions, because the diet of the patient is seldom 
deficient in one factor only and because therapy with a single vitamin is seldom practised 
or justified. Our evidence derives mainly from laboratory experiments, and arguing from 
lower animals to man is notoriously dangerous. At least four vitamins have been 
incriminated: A, E, B, and riboflavin/ 


Vitamin A : Bone and Nervous System 

Mellanby (1926, 1931, et very.) first showed that degeneration of the nerves in the centn! 
and peripheral systems was caused by deficiency of vitamin A in certain animals. Later 
it was suggested that such deficiency in man might produce nerve degeneration, and there 
fore such conditions as xerosis conjunctiva:, night blindness, retrobulbar neuritis, neunti- 
of beriberi, and subacute combined degeneration of the cord: but the belief that t e 
epithelial metaplasia of vitamin A deficiency is due to nerve degeneration has now been 
disproved by Sauer (1939). Hart in 1937 showed that bony overgrowth in animals in 
vitamin A deficiency could cause blindness, and Mellanbv (193S) showed that it 
also produce deafness in puppies owing to overgrowth of the labyrinthine capsule; in 
1941 he obtained similar effects even in adult animals. This bonv overgrowth na. 
recently been studied by Wolbach and Bessey, who have concluded that if vitamin a 
deficiency is established at a sufficiently early age skeletal grow th stops, but the cento 
nervous system and other soft tissues continue to grow; there is overcrowding of il' e 
cranial cavity and cord, and herniation into the venous sinuses of the dura and 
vertebral foramina; and there is therefore mechanical damage with subsequent irregu- ir 
degeneration of nerve roots, peripheral nerves and nerve fibres in various tracts of the 
spinal cord and brain, but without impairment of the reparative powers of neurone'- 
They therefore believe that the nervous lesions of vitamin A deficiency are wholly 
mechanical in origin. 

Vitamin E and Myopathies 

Evans and Burr (1928) were the first to show that suckling rats developed paralyse 
if their mothers were kept on a diet deficient in vitamin E, and the subsequent work on 
animals culminated in the suggestion of Einarson and Ringsted (193S) that amyotroph' c 
lateral sclerosis and tabes dorsalis might be due to deficiency of the vitamin. 
Very recently Wolf and Pappenheimer have failed to obtain any central iiervou' 
changes in rats on a diet deficient in vitamin E, and it seems probable that suejt 
deficiency produces a primary myopathy which is similar pathologically to Zencker* 
degeneration in muscle; regeneration occurs if the sarcolemma survives. The hypothesis 
of Einarson and Ringsted was tested clinically by Bicknell and bv Wechsler independent!; . 
they believed that certain cases of myopathy and of amyotrophic lateral sclerosis were 
deficiency diseases and curable. Later, when this therapv began to totter, various members 
of the vitamin B complex were enlisted to support it, and the patients loyally said the; 
felt better. At the present time there are about two negative papers published for each 
one that claims positive results of therapy. Tire difficulty of assessing clinical improve- 
ment, particularly amid remissions, is great, and probably accounts for these divergent 
results. A better test is a biochemical one: in rats and rabbits with nutritional nivopath; 
there is an increased excretion of creatine which falls steeply when vitamin E is given. 
the four groups of workers who have tested this in man (Ferrebee et at.. Vivnnco, Fitz- 
gerald and McArdle, Alpers et at.) have all shown that there is no effect of such therapy 
on this biochemical disorder in man. 


Vitamin B, is 


Vitamin B Complex and Peripheral Neuropathy 
the most important vitamin to he considered from the point of view of 


peripheral neuropathies, but' unfortunately much of the early work dealing with its 
an imah was untrustworthy because the effects of inanition or deficiencies 
of other ‘vitamins were not properly controlled. Recently several groups of workers m 
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President — P hilip Turner, M.S. 

[November 13, 1942] 

Meeting Held at St. Bartholomew’s Hospital, London 

Chronic Constrictive Pericarditis after Operation. — G. H. Jennings, M.D.. and J. E. H. 

Roberts, F.R.C.S. 

K. P., female, aged 1?. No previous illness. 

August 1941 : First noticed abdominal swelling, gradually increasing in size, also gradually 
increasing shortness of breath on exertion. 

April 1942: Admitted to Redliill Hospital under Dr. Jennings. Paracentesis abdominis, 
13 pints 16 oz. Kymogram showed little cardiac movement. 

May 26, 1942: Admitted to Hill End Hospital, St. Albans, under Mr. Roberts. 
Neck: External jugular veins distended to angle of jaw when sitting up. Chest: Feeble 
apex beat 4th space mid-clavicular line. Area of cardiac dullness not enlarged. No 
added sounds. No abnormal physical signs in lungs, but liver dullness extended up to 
4th rib. Arms: No clubbing of fingers. No capillary pulsation. Abdomen: Shifting 
dullness. Liver not felt (1 fingers below costal margin after paracentesis), spleen 
palpable. Legs: No oedema of ankles. Blood-pressure 118/86. Venous pressure (at 
ante-cubital vein) 24)4 cm. water. Arm to tongue circulation time for ether — eight seconds. 

July 2, 1942: Operation for pericardectomy by Mr. J. E. H. Roberts under cyclopropane 
anaesthesia by Mr. Rait Smith (no endotracheal tube). The 3rd, 4th and 5th costal cartilages 
and portions of ribs were removed. The thickened pericardium was removed from the 
anterior surface and left border and apex of the heart. To the right the heart was freed 
to the mid-line of the sternum. The pleura was opened and was not sutured, thus allowing 
drainage into the pleural cavitv. The wound healed cleanly. Blood-stained effusion was 
aspirated once from the pleura. 

August 23, 1942: On discharge the ascites had disappeared, the liver was not palpable. 
The veins in the neck were still slightlv distended on lying flat. Kymogram now shows 
good movement of the heart on the left border, and increased movement on the right 
side, but not so much as on the left. 

November 13, 1942: Patient can run without dyspnoea and is earning her living as a 
shop assistant. 


Patent Ductus Arteriosus Complicated by Subacute Bacterial Endarteritis Treated by 
Ligature of the Ductus. — Oswald S. Tubbs, F.R.C.S. 

Mrs. E. B., aged 22, card-painter. Well till five months ago when she had three teeth 
extracted — felt weak for three days subsequently but returned to work after one week. Four 
months ago again felt weak — attended doctor who said she had valvular disease of the heart 
and anaunia. Subsequently had three attacks of pleuritic pain in the right side of the 
chest at approximately monthly intervals and felt short of breath; amenorrhcea during 
these four months. For two weeks was listless and had severe palpitations; fever varied 
from 98” to 103” F. Admitted King George Hospital, Ilford, 13.3.42 — given blood 
transfusion (3 pints). 

Previous history . — Childhood activities normal — never “ blue ”. 

On examination. Pale. T. 103-6”. P. 90. R. 20. No petechia:. Slight impairment of 
movement, percussion note and breath sounds at right base. Heart: Systolic and diastolic 
thrills m pulmonary area. Apex beat 5 in. from mid-line in 5th space. Rough svstolic 
and diastolic murmurs at pulmonary base, typical of patent ductus arteriosus. Blood- 
pressure 122/oS. Spleen not palpable. Urine: Guaiac test positive. 

Blood culture (DnR H. A. Swain): 56 colonics of Streptococcus viridans per cc 
Hmmoglobin 60%. Haldane. W.B.C. S.000. X-ray chest (6 ft. film): Fullnesf upner 
Feb. — Clin*. 1 
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in such conditions. Retrobulbar neuritis has been noted lately in deficiency states (Moore, 
1939; Landor and Pallister, 1935; Wilkinson, 1941); it also occurs in penurious 
vomiting of pregnancy (Ballantvne, 1941). There is dimness of vision at first, but no 
visible change in the fundus; next there is a central scotoma with some cedema of the 
disc, and later still complete loss of vision that is usually curable by the administration 
of veast. Neither vitamin 13, nor nicotinic acid is concerned in this condition and 
deficiency of riboflavin is the most iikelv cause. 

It is clear that our knowledge of these conditions is as yet meagre, and that thej trill 
only be elucidated by further critical clinical work, combined where possible w 
biochemical tests. As a generalization it may be said that the encephalopathtc stales 
described by Dr. Svdcnstrickcr in the preceding paper are due to acute vitamin deficiency, 
whereas the peripheral neuropathic states are caused by chronic deficiency. Sticlt enron 
deficiency tends to produce other accompanying signs and symptoms. Dciincnct 
vitamin A, if produced acutely, probably first causes a diminished power of dark a ay ^ 
tion, and at the same time there is a fall in vitamin A and carotene in blow: P 
chronic deficiency is accompanied by follicular hyperkeratosis, particularly ote 
triceps and the anterolateral parts of the thighs, and there arc also conjunctival an ^ 

changes. Acute deficiency of vitamin 13, in man probably causes the cardiovascu ^ 
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tion of the cornea, but it is probable that flattening of the filiform papillte ot t c 
is an even earlier change. It is clearly important to make a complete clinical cx a ^ 
of the patient, when possible combined with biochemical tests, if deficiency is S1,S P 
and it would be rare to find deficicncv of one factor alone. 
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stomach. Mercury bougie passed; resistance at 15 in., suddenly overcome by slight 
pressure. No attack during next week. Bougie then passed under X-ray screen; bougie 
seen to be curled up inside oesophagus; impossible to introduce through cardia. When 
oesophagus half full of barium dyspnoea commenced and swelling appeared in neck; 
some barium vomited, attack stopped suddenly. 

Thereafter: Six attacks instantly cured by emptying oesophagus of 300 to 400 c.c. fluid. 
Attempts to dilate oesophagus via cesophagoscope failed. 

8.10.42: Discharged; oesophageal wash-outs arranged thrice weekly. 

Since then: No further attacks; weight steady. 

Dr. Parkes AVeber said that the oesophageal enlargement (megcesophagus) connected 
with “cardiospasm” or '‘achalasia” might be of three main types: (1) Simple fusi- 
form; (2) sac-like, with a baggy or sac-like enlargement surrounding the lower 
orifice; (3) twisted. The bending or twisting was due to enlargement in length as well 
as in breadth — a necessary kind of natural adaptation. In the second and third types 
the coiling of a rubber stomach-tube in the (esophagus constituted a misleading source 
of danger. In the third type (if not in the others also) the megcesophagus seemed to 
be (at least potentially) congenital and increased gradually with the patient’s age, 
without obvious symptoms, until a stage was reached when decompensation occurred, 
as shown by dyspnceic and cardiac attacks. In such attacks the careful withdrawal 
through a tube of oesophageal contents should be regarded as an emergency measure. 


Artificial Pneumoperitoneum Demonstrating Eventration of the Diaphragm. — E. W. 

Bintcliffe, M.S., F.R.C.S. 

History of case. — J. V., aged 36, a private in the Belgian army, was admitted to hospital 
on May 15, 1942, having previously been in perfectly good health. In February 1942 
while crossing the Atlantic he had an attack of haemoptysis. Since then he has had three 
recurrences. He has also had a cough with mucoid sputum. He has lost weight and 
appetite. There has been a dull pain beneath the left costal margin for two months. 



FIG. 1. — Preliminary antero-poster'or view showing swelling 
in region of left cupola of diaphragm. 

On examination . — Slight obesity. Chest : No abnormal physical signs except a slightly 
impaired percussion note at the extreme left base. Abdomen: Patient complained of pain 
round the left costal margin especially on deep breathing and was slightlv tender on 
palpation in this region. Other systems normal. 
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°f left heart border: consistent with patent ductus arteriosus (Dr, G. Simon), 
bulphaml.-umde ] _g. four-hourly commenced 25.3.42— stopped 31.3.42. Blood culture 
° n '- V ,1" 70 colonies of Streptococcus viridans per c.c. 

2/. 3.42 : Blood transfusion 1,000 c.c. 

2.4.42 : Ductus ligatured— actual ligation of vessel obtained at 11 a.m. Blood culture 
obtained on this day gave following readings: 9.45 a.m., 130 colonies per c.c.; 11.45 a.m.. 
-6 colonics per c.c.; 3.15 p.m., 8 colonies per c.c.; 6.15 pan., 5 colonies per c.c. 

3.4.42: 2.45 p.m., 1 colony per c.c. 

13.4.42: Cultures sterile. 

More rise of temperature, pulse and respiration rate during first four days after 
operation than usual — ? due to collapse of left lower lobe. Upper trunk brachial plexus 
syndrome present. On fifth day after operation, sudden pleuritic pain left chest, 1.10- 
and blood culture yielded 2 colonies of Streptococcus viridans per c.c. Subsequently 
afebrile. Diastolic blood-pressure never less than 70 after operation. Discharged 24M-, 
uell except for brachial plexus lesion. Thrill and murmurs due to patent ductus absent. 
Has remained perfectly well since; brachial plexus lesion completely disappeared. 

P r - F. Parkks Weber thought that a patent ductus arteriosus, just as a congenital 
valvular malformation or the scar from an old rheumatic endocardial lesion, y 1 - 
focus minoris rcsislcntitr towards am- streptococci which might chance to he in tne 
circulating blood (for instance, from a dental source). The local want of resistance 
in the ductus arteriosus was probablv due to defect of some kind in the endotnetitro 
and subendothelial blood-vessels. He suggested that the reason why the opera i 
of ligature was so quickly followed bv disappearance of Streptococcus viridoxs ■ • 
the blood-stream, was that the ligature, by closing up this surface of tmP erl 
endothelium, deprived the streptococci of their breeding ground (or most of it)- 


Two Cases of Myasthenia Gravis. — H. V. Morgan, M.R.C.P. 

Two cases of myasthenia gravis were shown in whom the function of the respirator 
muscles had been studied by means of spirometer tracings. The vital capacity was u- 
as a measure of the power of the respiratory muscles. It was found that in both c * 
the vital capacity was diminished — 1,750 c.c. and 2.100 c.c. respectively. After an inject 
of prostigmine the vital capacity increased in both cases to approximately 3,W yj 
By repeated vital capacity readings which were plotted on a curve the degree and dura i 
of the effect could be determined. j 

It was found that the effect of prostigmine lasted five to six hours, and that if a seCt 
injection were administered an exactly comparable curve would be obtained. 

The action of various drugs was compared by this technique. Ephedrine and potassi 
chloride were each found to produce an increase in the vital capacity; but this , 
was less than that produced by prostigmine. The vital capacity produced by exilin' e 
all three drugs was greater than that obtained from any one of them alone, ana 
increase in each case varied directly with the dose of the drug. . ^ 

The technique was used to work out the optimal doses of drugs for the patient, 
in one of these cases, in whom the vital capacitv had been followed for two years, n 
possible to demonstrate a marked deterioration in the response to prostigmine. 


Cardiospasm with Attacks of Cardiac Asthma. — James T. Harold. M.D.. M.R.C.P. 

Mrs. A. P„ aged 67. 

Admitted 4.8.42, having collapsed. i , ri to 

Post history.— For two years: Periodic attacks of dyspnoea by day. not reJatei □ 
exercise: attacks persisted five to twenty minutes and terminated with eructation of « 
Flatulent dvspepsia manv years. No other symptoms. Weight stationary. 2 

Two hours before admission: A very severe attack of breathlessness lasting one an 

half hours which abated before arrival. _ , qq. 

On examination. — Tired; no cyanosis, dyspnoea, orthopnoea or congestion. i uise 
volume verv full. Blood-pressure 170/120. Left heart + + • Gallop rhythm. .. 

Next dav: Severe attack of breathlessness with grave circulatory failure lasting thirty ^ 
hours; patient semiconscious and moribund. No relief from any form of therapj. 
thirty-six hours condition suddenly abated without eructation or vomiting 

During attack trachea observed to be promment. X-ray chest: opacity upper tnedu 
tinum with fluid level. Barium swallow : large tortuous oesophagus: some barium entered 
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poor filling was obtained, owing to the nervousness of the patient. A barium meal 
showed a normal stomach and colon, neither of which appeared to enter the shadow in 
the recumbent position. A pneumothorax was induced and showed the shadow to be 
separate from the lung (fig. 2). A pneumoperitoneum showed the spleen could be clearly 
defined lying across the base of the shadow when 200 c.c. of air was introduced. After 
600 c.c. the shadow was seen to be completely filled with air, showing what appeared to 
be a large eventration of the diaphragm (fig. 3). There was no paradoxical movement 
of the diaphragm on the affected side but the shadow increased in size when the diaphragm 
descended on inspiration and decreased in size on expiration. 

Comment .- — Pneumoperitoneum is an investigation which is not very frequently per- 
formed, and to which there are few references in the literature. Mr. J. E. H. Roberts 
was I believe the first in this country to use the method, which he described in an article 
published in the British Medical Journal in November 1920. Other articles by Carelli 
in 1923 and Zeitlin in 1930 have appeared in American journals of radiology. By using 
larger quantities of air or oxygen and taking, radiographs in different positions most of 
the solid viscera of the abdomen can be visualized and the induction of pneumoperitoneum 
is also likely to be of especial value in the investigation of affections of the diaphragm. 
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[December 11, 1942] 

Meeting at St. Thomas's Hospital, London 
Xanthomatosis — Probably Familial. — H. J. Anderson, M.B. 

D. M., female, aged 60. Attended hospital 1921 with painless nodules on hands; 
diagnosis gout; treatment colchicum and courses of atophan. 

Complained, 1933, of attacks of pain in the chest (mid-sternal region, radiating to the 
left side of the back in the areas of the 6th and 7th dorsal roots and to the left arm) 
the condition being induced by exertion and relieved by rest; attacks more frequent 
tecently and associated with breathlessness. 

Family history. — Sister attended hospital suffering from painful nodules at age of 35; 
biopsy report (the late Professor Dudgeon): “Considerable fibrosis only”; subsequentlv 
developed angina of effort and died aged 60. 

Two brothers dead — no history of nodules. One sister, aged 59, alive and well. Father 
died at 58, cirrhosis of liver. Mother died of dropsy and cardiac failure. 

Examination findings. — Firm, painless nodules, yellow-pink in colour, on extensor 
tendons of hands and arms, on patellar tendons, on extensor tendons and in soles of both 
feet and on the right and left tendo achillis. Palms of hands normal. Eyes show yellow- 
grey deposit at the site of trauma sustained in childhood. Skin — no xanthomatous rash 
deposit. Blood-pressure 190/110. Electrocardiogram, left axis deviation but curves other- 
wise normal. Radiological examination of skull, hands and spine, nil abnormal. Serum 
cholesterol: 400 mg.%. 

Blood sugar curve: Resting, 0109%; % hour after 50 g. glucose, 0-146%; I hour 
after 50 g. glucose, 0146%; 2 hours after 50 g. glucose, 0-104%; 2'/ z hours after 50 r. 
glucose, 0 062%. 

Urine: No sugar or acetone. 

Blood uric acid : 2-20 mg.%. 

Progress. — Anginal syndrome relieved by nitrite medication: no dietetic treatment; no 
change in nodules. 

Dr. F. Parkes Weber thought that a striking feature was the complete absence of 
cutaneous xanthoma — that is, of all xanthoma in the original use of the term ' In this 
case of symmetrical xanthomatosis of tendons, tendon-sheaths and fascia:, the consti 
tutional nature of the condition was shown bv the symmetrv, the high blood choles" 
terol and the record of the patient’s sister. In both sisters' there was atheromatosis 
(evidenced by the angina pectoris) as well as xanthomatosis. He wondered whether 
a diet poor in fat, and particularly in cholesterol, would be of anv u=e in such ca=e= 
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Investigations . — Sedimentation rate 4 mm. in one hour. Sputum negative for tuberde 
bacilii. Blood-count: Hb. 101%; R.B.C. 4,860.000; C.I. I 03. Leucocytes 10,600. 
Differential count normal. 



FIG. 2. — Diagnostic pneumothorax showing partial collapse 
of the left lung leaving the swelling unaffected. 



FIG. 3. — 


Pneumoperitoneum after introduction of COO c.c. of air which has 
filled the swelling and the left dome of the diaphragm. 


. An v, nV n£ the chest (fie. I) showed a dome-shaped shadow abotc 
X-ray examination . i en : c shadow was lying below this. No evidence of pulmonan 

c left diaphragm. ^ Hpiodol injection showed no evidence of bronchiectasis, but a 


rhe „ 

tuberculosis was seen. 
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DISCUSSION ON THE TREATMENT OF PULPLESS TEETH 

Mr. W. Stewart Ross : The pathology of the dental pulp. — There are three main tissue 
reactions as a result of dental caries and infection: (1) The dentinal barrier; (2) the 
leucocytic barrier in the pulp chamber; and (3) the periapical barrier. All three types 
are interdependent and represent the normal reaction of the tissues to irritation, but 
it is of the utmost importance in the treatment of such cases to distinguish the various 
stages of the bacterial invasion. When the continuity of the enamel is broken by the 
action of caries, the dentinal tubules become exposed, and the protoplasmic fibrils are 
irritated. As a result of this, the odontoblast cells situated in the pulp sever their 
connexion with the primary tubules and commence to lay down secondary dentine. This 
offers a strong calcific barrier to the advancing caries, and if measures are taken in time 
to remove the decay and plug the cavity with an efficient seal, the pulp will remain alive 
and non-infected. Often, however, conservative treatment is delayed, with the result 
that in the majority of cases, the caries eventually invades the barrier of secondary 
dentine, the neighbouring odontoblasts arc destroyed, and the delicate connective tissue 
of the pulp becomes exposed to the lesion. Unfortunately inflammatory reaction is 
usually instrumental in causing the death of the pulp, because the vessels carrying away 
the inflammatory waste products became occluded at the narrow apical foramen as a result 
of the swelling and pressure in the pulp. There is, however, an interval between the 
first invasion of organisms into the pulp chamber and the death of the pulp, which may 
vary from a day to many months or even years, depending on the size and 
situation of the cavity and whether the inflammatory exudate can escape through this 
channel and so reduce the swelling. 

If a microscopical section is made of a tooth from a patient who is suffering severe 
toothache, and the pulp is alive, it will be found that the organisms are situated in 
the pulp chamber opposite the exposure, whilst the remainder of the pulp is normal and 
healthy. A heavy concentration of leucocytes surrounds the infection, which for the 
moment is able to localize the condition, and it follows therefore that since the tissues 
in the pulp canal are not infected, pulp extirpation and root filling can be carried out 
with consistently successful results. Normal routine procedure, however, appears to 
neglect the fact that in passing an instrument such as a barbed broach along the root 
canal, it enters through the infected area in the pulp chamber, and contaminates the 
lest of the tissues during its nassage to the apex. Therefore before any' cold instrument 
.is allowed to enter the pulp canal, steps must be taken first to destroy the organisms 
situated in the pulp chamber. 

If no treatment is carried out at this stage, death of the pulp is followed by a rapid 
spread of infection to the main root canals and accessory canals, and into the periapical 
tissues. Often the patient is unaware of this second acute inflammation except for a 
tenderness of the tooth on percussion, but he is conscious of a sudden cessation of the 
pain which he had experienced when the inflammation was present in the pulp itself. 

Although the acute condition may pass away in a short time, the bacteria arc not 
destroyed, because they are able to live in the apical third of the root, where there are 
numerous accessory canals and permeable secondary cemcntum in which they can shelter, 
and a chronic apical condition presents itself, with the organisms ensconced in the apex 
of the tooth, surrounded by leucocytes which cluster around the opening of each canal 
into the periapical tissues. Even if the main root canal is sterilized, the organisms still 
remain in the accessory canals, and it is certain that by the use of strong antiseptic more 
tissue is destroyed by the drug leaking through the apical foramen, thus presenting those 
organisms which inevitably escape destruction a further nidus for their growth. 

Removal of the apical third of the root which is the nidus for the infection is, as would 
be expected, an operation usually followed by successful results, and it is unfortunate that 
this procedure is limited to the single rooted teeth situated in the anterior part of die 
mouth. 1 

Feb. — O noNT. 1 
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Hypoproteinatmia of Uncertain Origin. — F. T. Garnet Phuntv, M.B., M.R.C.P. 

E. W., a male labourer, aged 55, was admitted one year ago complaining of severe 
swelling of the legs, tiredness and exertional dyspnoea. He had had a similar attack of 
swelling three years previously which had lasted about five months and disappeared 
spontaneously. He was subject to attacks of winter bronchitis. 

On examination he showed generalized wasting, slight clubbing of the fingers and slimed 
speech. He had oedema of both legs to the knees and in the sacral region. The lnet 
and spleen were not palpable and there was no clinical ascites. Crepitations were con- 
stantly present at the right apex and signs of a moderate degree of progressive muscular 
atrophy, involving chiefly his hands and forearms, were demonstrated. Blood-pressure 
was 100/70 and the urine contained no albumin or sugar. 

The blood-count was R.B.C. 3,970,000, Hb. 54?',, C.I. 0-6S, and W.B.C. 8,800 with a 
normal differential count. X-rav of the chest was clear. The eedema cleared up spo? 
taneously in about two weeks. Plasma proteins were 5-2% with an albumin glo u 
ratio of 0-8: 1. Urea clearance was 76?;', of maximum clearance, hippuric acid syn 
107?/, of normal, Takata-Ara reaction negative, icteric index 3, negative direct an 
Bergh, and no excess urobilinogen in urine nor urinary creatine was found. 

Ten months later he was readmitted with a similar attack of oedema. The anaemia was 
similar with a Hb. of 60%, plasma protein 5-5%, A:G ratio 0-9: 1 and plasma ft an o 
0-55 ° q. The stool was normal and contained only 20?/. fat. There was achlor ) ^ 

histamine, urea clearance 61% of standard clearance and hippuric acid synthesis 
normal. Whilst in hospital he had three attacks of purpura involving mainly t e - 
of his left foot and his legs. Capillary resistance, bleeding time, dotting time a ” ( j t{ 
thrombin time were all normal. There was marked ascorbic acid deficiency, 
third attack of purpura occurred in spite of the exhibition of large doses of t us s • ^ 

He was discharged with absent oedema but moderate exertional dyspnom l " ® J7 on ij ( 
after admission. Blood-count now showed R.B.C. 2,900,000; Hb. 52? 0 ; - • ^ 

was treated with large doses of iron and hydrochloric acid with no inl P r °' em , _ roIC ; n 
anaemia. During his periods in hospital he received a diet containing I- g- P . 3 

daily and preparations of all the known vitamins without improvement in I 
protein, the widest variation in which was from 5-2 to 5-8? 0 . Albununiirn < - t 
present. It was thought possible that deficient protein synthesis in the liver was 
likely cause of his condition. 

My thanks are due to Professor O. L. V. de Wesselow for permission to show this case. 
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cf air to the latter. If a course of antiseptic treatment is instituted, therefore, instrumenta- 
tion shouldbe carried out with caution, little being done at first other than opening the 
pulp chamber and inserting an antiseptic dressing just within. the exposure. If the canal 
is to be treated and filled at once the root resection should be done within twenty-four 
hours so as to give no time for acute symptoms to supervene. 

Any of the recognized materials are suitable for the root canal filling, a useful one 
being zinc oxide 90%, zinc sulphate 10%, and eugenol, with a gutta-percha or ivory point 
as a cone. The mixture may be easily introduced into the canal by means of an engine 
reamer.-running .backwards, or, in the manner -recently suggested, 1 by -aspirating the air 
from-the canal by means of a hypodermic syringe. If the apex of the tooth is to be resected 
within twenty-four hours there is no harm in slightly over-filling the canal in order 
to ensure a complete seal. When the root canal is filled at the time of operation it is 
convenient to use a material which will set at once, such as zinc oxyphosphate cement in 
which is included a little powdered thymol. This can be introduced effectively with a 
“Jiffy” tube only if the canal has previously been very widely reamed. 

The operation is most conveniently performed under local anaesthesia. A submucous 
injection is sometimes effective for a central or lateral incisor, hut an interpapillary 
injection as well usually gives more perfect anaesthesia of the deeper part of the periapical 
tissues. When dealing with an upper lateral or canine an infra-orbital injection is 
preferable. The operative details are briefly as follows : The outer plate of bone is exposed 
by means of a curved incision which crosses the middle third of the root, the convexity 
of the curve being towards the gum margin. The gum flap is retracted and if the area 
is of any size a probe may be, passed through the outer plate into the cavity, thus defining 
the position of the apex. Sometimes the outer plate is already completely destroyed in 
this region. If not, the opening should be enlarged so as to display the apex which may 
then be cut off with a fissure burr or even destroyed by means of a large rose-head. A 
large straight excavator is a useful instrument for removing the granuloma and curetting 
the bone, which may be done either before or after the apex has been removed, according 
to its position. The wound is then irrigated with saline, inspected to see that all debris 
has been removed, and allowed to fill with blood. In badly infected areas the cavity in 
the bone is half filled with sulpbonamide powder which is mixed into a paste with the 
blood. The gum flap is replaced and secured with a stitch which is removed in two days’ 
time. 

Post-operative swelling rarely occurs except with large areas and in these sulphonamide 
powder appears to be beneficial and in no way impairs the healing. 

[For illustrations see British Dental Journal, 1941, 7°, 180-181; and “Operative Dental 
Surgery ”, by Parfitl and Herbert, 1939, p. 402, fig. 152.] 

Mr. R. G. Torrens : Replantation . — In the British Dental Journal (Vol. 70), 1941* p. 174, 
Professor Herbert stated that if root treatment via the canal was unsatisfactory there 
remained but two alternatives — extraction and root resection. My purpose is to show 
that there is yet a third method which may be applied to certain types of dead teeth. 
That method is replantation. 

The suitable types are generally those in which root resection is difficult or impossible. 
The colour of badly stained teeth can be improved; acute abscesses can be treated 
immediately, provided that infiltration of sepsis is not too great to prevent regional 
anaisthesia; chronic abscesses can be treated with confidence; recently fractured teeth 
can be saved by cementing the fragments together with a metal post in the root canal. 
Premolars and molars can also be treated in this way. 

The method is comparatively simple and the percentage of success is high, if certain 
fundamental surgical principles are observed. A suitable tooth having been chosen, local 
or regional anesthesia is carefully obtained. Two pieces of lead foil from an X-rav 
packet are cut to overlap the tooth under treatment and at least two healthy ones on 
either side. One of these pieces is burnished to fit closely to the lingual and buccal 
surfaces of the teeth. The second niece is burnished over the first, so that the outer 
edge overlaps bv about T ’ f; inch. These are carefully removed, sterilized and dried with 
a warm air syringe and are then put aside so that they can be replaced in the correct 
older when rcauired. 

The tooth is then carefully extracted to avoid, ns much as possible, any damage to the 
walls of the socket. It is then immersed in hydrogen peroxide (10 vols.) while the toilet 
of the socket is completed. The next stage is the most important. A review of the 
literature on the subject of replanting shows that very little stress has been laid on 
the preparation of the socket, but a great deal on the treatment of the tooth. As the 
sepsis is for the most part in the depths of the alveolar bone in and about the region 
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Mr, Arthur BulJeid : Though it is now some time since 1 carried out mv original work 
on the question of the infectivity of pulpless teeth yet nothing has since transpired to 
a ter my opinion that all pulpless teeth are infectecl teeth and that no technique yet 
devised can prevent infection in such teeth. 

I am convinced that a pulpless tooth must be considered a focus of infection though 
as 1 have not carried out many experiments on “ apiccctomized " upper anterior teeih 
I cannot say’ what is the future of such teeth, but from the examinations that 1 hate 
been able to make I am not too sanguine that they remain sterile. 

the radiographic appearance of pulpless teeth cannot be accepted as a criterion of 
infectivity. The “local ” appearance of such teeth does vary and an area of apical 
osteitis may’ or may not be present, but as the general resistance to infection varies so 
much in different individuals it is not possible to state with any' degree of certainty that 
the size of the apical area is a measure of the degree of infection. 

Pulpless teeth arc all areas of a streptococcal “ overload ” the danger of which varies 
in every patient and possibly in any one patient at different periods. t 

The one point which seems to me important is that no pulpless tooth can be considered 
innocuous and that if its streptococcal overload can be relieved without undue mutilation 
to the patient then it is better to extract such a tooth. 


Professor W. E. Herbert : Mr. Stewart Ross and Mr. Bulleid have already described 
how easily the periapical tissues become infected as a result of spread of organists* 
or their toxins from the dental pulp, and the pathological changes which follow. ‘ n 
practice one finds that the majority of those cases which have been established for any 
length of time are, in fact, apical grnnulomata and that the area of bone destroyed iff 
them is always at least a third greater than the dark area in the radiograph would ton 
one to suppose. Some of these granulomara are breaking down in the centre to to® 
an abscess which periodically discharges its contents through a “ gum-boil ” in the _buc« 
sulcus or drains into the root canal. Once infection is established in the pcrwp.’C" 
tissues it is not readily amenable to antiseptic treatment within the root canal, P ar M 
because antiseptics do not penetrate the tissues easily without causing further damag^ 
and partly because a certain amount of dead cementum always remains to prow* 
nidus for future infection. Occasionally areas are seen to be remarkably reduced in si* 
but rarely to disappear completely. When they do so they are usually of very reccn 
origin and the change is probably that of a simple rarefying osteitis with no involveme 
of the cementum. In these early cases the best chance of success with antiseptic treatme 
would seem to be by the use of ionic medication with zinc chloride solution, because 
gives the maximum penetration of the zinc ions into the periapical tissues with 
minimum of damage. The majority of cases are, however, more effectively treate ) 
means of extraction of the entire tooth and curetting the periapical tissues, or by resec i 
of the apical third of the tooth after treating and filling the root canal. .. j e 

For a root resection to be performed satisfactorily, the apex must be readily accc5 !L 
and should not be in close proximity with important structures such as the antrum. ^ 
operation is therefore practically limited to the treatment of incisors and canines. 1 
much easier to carry out if the buccal sulcus is deep so that the lip can be welt retrac Lj 
and it is particularly indicated in a young patient when a single anterior tooth is ,nv ” re 
in an otherwise sound arch, and the area is circumscribed and does not involve m 
than the apical one-quarter of the root. Opinions differ on the question of preopera 
treatment.' Some operators advocate a course of antiseptic treatment with drugs s 
as tricresol, creosote or dettol in order to endeavour to sterilize the dentine before 
operation is performed. It is questionable, of course, whether the dentine can 
completely sterilized or even whether it is necessary that it should be, so long as 
subsequent filling is watertight and the porous part of the root, that is tire apical tin - 
removed. Hence others claim that as good results are obtained if the canal is mere) 
reamed, treated at once with strong antiseptics, and filled either the day before opcrntio 
or at the time of operation immediately after the apex has been removed and the intec ' c 
area curetted. The latter method is, I feel, better avoided as it is difficult to make a water 
tisrht filling at the time of operation and it is also an added complication to have to o 
it then Tire choice of a short course of antiseptic treatment, or of immediate root cam 
treatment depends rather on the condition of the periapical tissues which is difficult to 
determine beforehand. If the condition present is a simple apical granuloma, a swn 
course of antiseptic treatment will probably render the canal free from all obvious sign* 
f „r o n the other hand some cases are abscesses draining into the root canal, 

° f l nfhers which hare been quiescent for a long time will, when treatment is commenced, 
and others which taw w T ^ , vhethcr * as a resuU of disturbance of the balance 

which *ha« CI 'been set up between the tissues and invading organisms or of allowing access 
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DISCUSSION ON HERNIA 

Major-General C. Max Page: I propose that the scope of this discussion be limited to a 
consideration of inguinal hernia. The radical cure of this type of hernia has a considerable 
bearing on the maintenance of man-power at the present time and 1 think most surgeons 
will agree that the evidence on the results of operation throughout the country are 
somewhat disconcerting. It would appear that in hernia technique two schools of thought 
compete so far as handling the situation in the healthy adult is concerned. They , may 
be designated that of the hammer and that of harmony. The hammer school says : “ Here 
is a pathological condition of which the surgical cure too often fails: let us therefore in 
all cases at the first onset do all we can to reinforce the inguinal canal." The method 
chosen may still be an operation of the Bassini type, or filigree, fascia or floss silk may be 
fullv employed. The harmony group on the ether hand gives the normal inguinal sphincter 
full credit and limits the operation to the removal of the open sac and the repair of any 
damage which may have been done in the approach. 

The follow-up cf a large number of hernia cases over a two- or three-year period by 
personal examination is surprisingly difficult and statistics on the subject are hard to find. 
In a small localized service such as the Metropolitan Police a closely analysed investigation 
is possible, and in 1934 Mr. N. R. Barrett examined for me 295 consecutive cases. The 
results revealed a recurrence rate of over 20% for indirect hernia. Following this investiga- 
tion the staff of St. Thomas’s planned a systematic approach to the problem with a view to 
obtaining better results, and early this year Mr. A. G. McPherson carried out a careful 
follow-up of the 174 policemen who had been operated on between 1936 and 1939. The 
operations had been carried out by many different surgeons, ranging from members of 
the staff to house-men. Two years were taken as the minimum follow-up period, and of 
161 cases of primary hernia traced, 24 or 14-9% recurred. Recurrences in indirect hernia 
were 12%, in direct hernia 35-3% and in glissade hernia 20%. There were 19 recurrent 
hernias operated on in this period. All of these were seen or answered the questionnaire. 
Five recurred, giving a recurrence rate of 26-3%. 

It is interesting to compare the restdts for indirect hernia with N. R. Barre'tt’s series in 
1934. In the earlier series the majority of operations were Foster or Bassini repairs and 
there was only one fascia lata repair (Gallic). In the later series Foster’s and Bassini’s 
operations were but rarely performed, simple ligature and excision being carried out if 
the rings were not unduly stretched and the musculature good. Where repair was con- 
sidered necessary a fascia lata repair was the usual practice. 

The following are the comparative figures : 

.MR. X. R. BARRETT’S SERIES : INDIRECT INGUINAL HERNIA 
Operation Number Recurrences Recurrence rate 

No repair 29 4 13S° 0 

Foster 144 31 21-f»° n 

Bassini 3G >? 22*2 

Other methods ... ... ... 4 

Total recutrence=20-2°o 

PRESENT SERIES 

Number Recurrences Recurrence rate 

SO S 9-3° r) 

39 6 1 o-V\. 

17 3 17 0\. 

Total recurrence = 12-0° o 

In the recent scries the best results arc for the smaller hernias which had ligature and 
excision only. The fascial repairs which were done for the more unpromising cases had 
a lower recurrence rate than the operations grouped as “others** which comprised 
7 Bassini, 6 Foster, 3 McArthur and 1 Bloodgood. 

The figures for hernias other than indirect hernia are small. For direct hernia 17 
operations gave a recurrence rate of 35*3% (fascia lata repair, 12 operations with 4 recur- 
rences : Fosters operation, 3 operations with 1 recurrence ; Bloodgood's operation, 2 cases 
with 1 recurrence). 

Feb. — Surg. 1 


Operation 
Simple excision ... 
Fascia lata repair 
Other methods ... 
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of the apex, it is necessary to remove all carious hone and granulation or infected tissue. 
This is best clone by extensive and careful curetting of the diseased area with a small 
spoon curette or antrum spoon. The tooth is then removed from the peroxide and any 
adherent diseased tissue including membrane removed. The root canal is then opened 
from the apex with suitable drills and enlarged. The apex can be removed if desired. 
The cavity is also cleansed of decay and a communication made between it and the canal. 
When thoroughly prepared ir is immersed in a fresh peroxide solution (this time half- 
strength) until all signs of bubbling have ceased. This usually takes a few minutes. When 
clean it is removed with a sterile forceps and dried with a warm air blast. A medium 
mix of quick-setting white cement containing a trace of carbolic acid is then worked 
up the canal from the cavity by means of a spiral reamer used in reverse. When nearly, 
set it can be burnished into place and trimmed to suitable shape. The apex is then 
tiimmed and smoothed with a carborundum stone and the cavity filled with suitable 
material. If a silicate is used, the. varnish must not be forgotten as a further immersion 
in a fresh solution of weak peroxide is necessary. 

The curette, which has been re-sterilized, is used to freshen up the surfaces of the 
socket, using light pressure this time, and the tooth is dried and placed gently hut firnm 
in the socket and held. in position for a few seconds with the fingers. The gums aw 
teeth arc now cleaned with alcohol and dried, and a thin sticky mix of cement is sprea 
over each splint. These arc placed carcfullv in position and burnished to obtain closet 
approximation and arc then held firmly until setting is complete. 

The splints are easily removed, layer bv layer, a week later. If the aseptic routine 
and surgical procedure have been followed carefully, there should be little or no discomfort 
and quick healing can he expected. The tooth will be slightly loose upon removal o 
the splints, hut will gradually grow firm and in ahont four to five weeks it becomes tight} 
united with the socket. The colour changes in the tooth are very noticeable. At first 
it looks opaque and dead, yet in a few weeks the shade gradually modifies until it rannoi 
easily be recognized as a dead tooth either by percussion or visual examination. 

In records of over fifty eases both in hospital and in private practice it would 
that if the recommended routine has been carefully followed with full surgical procenur 
the percentage of success is in the region of 90%. If curetting has been insufficient, fainm 
is certain within a short time. , 

The suitable eases are those in young healthy patients where healing is good and wnc 
other methods have proved unsuitable or impossible. It is not suggested that replantation 
should he employed indiscriminately, but rather that it is a method whereby certain tee 
which would otherwise he condemned may be retained for a useful life of several yeats. 

The histology and pathology of such cases I make no attempt to explain. No don > 
research into cases of erosion of the root might discover the reason and provide a m etl1 
of ensuring 100% success. The changes in the socket in satisfactory eases would a so 
be an interesting subject for investigation. The union after a month or so appears norma 
and there is no macroscopic variation in the gingival margin. Percussion giy es j 11 ’ 
indication of an abnormal union: the X-ray picture shows little or no change in 
periosteum. The union of the tooth with the joint, therefore, can only be described as 
useful until such time as some interested research worker decides to investigate tnc 
histo-pathology of the changes. . . , 

Results have been observed up to three years, and there is no reason why this p erlou 
should not indicate a useful life of at least five years in the average case. 
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DISCUSSION ON HERNIA 

Major-General C. Max Page: I propose that the scope of this discussion be limited to a 
consideration of inguinal hernia. The radical cure of this type of hernia has a considerable 
bearing on the maintenance of man-power at the present time and I think most surgeons 
will agree that the evidence on the results of operation throughout the country are 
somewhat disconcerting. It would appear that in hernia technique two schools of thought 
compete so far as handling the situation in the healthy adult is concerned. They .may- 
be designated that of the hammer and that of harmony. The hammer school says : “ Here 
is a pathological condition of which the surgical cure too often fails: let us therefore in 
all cases at the first onset do all we can to reinforce the inguinal canal.” The method 
chosen may still be an operation of the Bassini type, or filigree, fascia or floss silk may be 
fully employed. The harmony group on the ether hand gives the normal inguinal sphincter 
full credit and limits the operation to the removal of the open sac and the repair of any 
damage which may have been done in the approach. 

The follow-up of a large number of hernia cases over a two- or thrcc-vear period by- 
personal examination is surprisingly difficult and statistics on the subject are hard to find. 
In a small localized service such as the Metropolitan Police a closely analysed investigation 
is possible, and in 1934 Mr. N. R. Barrett examined for me 295 consecutive cases. The 
results revealed a recurrence rate of over 20% for indirect hernia. Following this investiga- 
tion the staff of St. Thomas’s planned a systematic approach to the problem with a view to 
obtaining better results, and early this year Mr. A. G. McPherson carried out a careful 
follow-up of the 174 policemen who had been operated on between 1936 and 1939. The 
operations had been carried out by- many different surgeons, ranging from members of 
the staff to house-men. Two years were taken as the minimum follow-up period, and of 
161 cases of primary- hernia traced, 24 or 14-9% recurred. Recurrences in indirect hernia 
were 12%, in direct hernia 35-3% and m glissade hernia 20%. There were 19 recurrent 
hernias operated on in this period. All of these were seen or answered the questionnaire. 
Five recurred, giving a recurrence rate of 26-3%. 

It is interesting to compare the results for indirect hernia with N. R. Barrett’s series in 
1934. In the earlier series the majority of operations were Foster or Bassini repairs and 
there was only- one fascia lata repair (Gallie). In the later series Foster’s and Bassini’s 
operations were but rarely performed, simple ligature and excision being carried out if 
the rings were not unduly stretched and the musculature good. Where repair was con- 
sidered necessary a fascia lata repair was the usual practice. 

1 he following are the comparative figures : 

MR. N. R. BARRETT-S SERIES: INDIRECT INGUINAL HERNIA 
Operation Number Recurrences Recurrence rate 

No repair 211 4 13 8% 

Foster 144 31 21*5% 

Bassini ... 30 S 22-2? c 

Other methods ... ... ... 4 

Total recurrence =20 *2% 


PRESENT SERIES 


Operation 

Number 

Recurrences 

Recurrence rate 

Simple excision ... 

80 

8 

0-3% 

Fascia lata repair 

30 

r> 

15-4% 

Other methods 

17 

3 

17 0% 


Total recurrence =12-0% 


In the recent series the best results are for the smaller hernias which had ligature and 
excision only. The fascial repairs which were done for the more unpromising cases had 
a lower recurrence rate than the operations grouped as “others" which comprised 
7 Bassini, 6 Foster. 3 McArthur and 1 Bloodgood. 

1 he figures for hernias other than indirect hernia arc small. For direct hernia 17 
operations gave a recurrence rate of 35-3% (fascia lata repair, 12 operations with 4 recur- 
rences ; Foster's operation. 3 operations with 1 recurrence : Bloodgood's operation 2 cases 
with 1 recurrence). 

Fee. — Scrg. 1 
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of the apex, it is necessary to remove till carious bout and granulation or infected tissue. 
This is best done by extensive and careful curetting of the diseased area with a small 
spoon curette or antrum spoon. The tooth is then removed from the peroxide and any 
adherent diseased tissue including membrane removed. The root canal is then opened 
from the apex with suitable drills and enlarged. The apex can be removed if desired. 
The cavity is also cleansed of decay and a communication made between it and the canal. 
When thoroughly prepared it is immersed in a fresh peroxide solution (this time half- 
strength) until all signs of bubbling have ceased. This usually takes a few minutes. Wien 
clean it is removed with a sterile forceps and dried with a warm air blast. A medium 
mix of quick-setting white cement containing n trace of carbolic acid is then worked 
up the canal from the cavity hv means of a spiral reamer used in reverse. When nearly 
set it can be burnished into place and trimmed to suitable shape. The apex is then 
tiimniccl and smoothed with a carborundum stone and the cavity filled with suitable 
material. If a silicate is used, the. varnish must not be forgotten as a further immersion 
in a fresh solution of weak peroxide is necessary. 

The curette, which has been re-sterilized, is used to freshen up the surfaces of the 
socket, using light pressure this time, and the tooth is dried and placed gently but firmly 
in the socket and held. in position for a few seconds with the lingers. The gums ana 
teeth are now cleaned with alcohol and dried, and a thin sticky mix of cement is spread 
over each splint. These are placed carefully in position and burnished to obtain closer 
approximation and arc then held firmly until setting is complete. 

The splints are easily removed, layer bv layer, a week later. If the aseptic routine 
and surgical procedure have been followed carefully, there should be little or no discomfort 
and quick healing can be expected. The tooth will be slightly loose upon removal o 
the splints, but will gradually grow firm and in about four to five weeks it becomes tightly 
united with the socket. The colour changes in the tooth are very noticeable. At hrs 
it looks opaque and dead, yet in a few weeks the shade gradually modifies until it cannot 
easily be recognized as a dead tooth cither by percussion or visual examination. 

In records of over fifty eases both in hospital and in private practice it would a pp c “ r 
that if the recommended routine has been carefully followed with full surgical procemm 
the percentage of success is in the region of 90%. If curetting has been insufficient, failure 
is certain within a short time. , 

The suitable cases are those in young healthy patients where healing is good and where 
other methods have proved unsuitable or impossible. It is not suggested that replantation 
should be employed indiscriminately, but rather that it is a method whereby certain tcct 
which would otherwise lie condemned may be retained for a useful life of several years. 

The histology and pathology of such eases I make no attempt to explain. No dou 
research into cases of erosion of the root might discover the reason and provide a men’ 
of ensuring 100%, success. The changes in the socket in satisfactory cases would also 
be an interesting subject for investigation. The union after a month or so appears nornw 
and there is no macroscopic variation in the gingival margin. Percussion gives n 
indication of an abnormal union: the X-ray picture shows little or no change in 
periosteum. The union of the tooth with the joint, therefore, can only be described as 
useful until such time as some interested research worker decides to investigate the 
histo-patliology of the changes. . , 

Results have been observed up to three years, and there is no reason why this period 
should not indicate a useful life of at least five years in the average case. 
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scrotal hernias in pot-bellied subjects of poor physique, (c) Large recurrent hernias in men 
of low category, (it) Large hernias in men of low category on account of other diseases, 
e.g. severe flat foot. 

(2) Surgical technique . — Bassini or one of its modifications is still the most popular 
operation (60% of a series of 147 cases). Most of the operations for recurrence follow the 
Bassini operation though none is immune. I have no doubt, both from analysing such 
figures as I have and also from recent fairly extensive experience of operations upon 
trcurrent hernias, that recurrence is actually and relatively more common after the Bassini 
operation than anv other, and for this reason I think the operation should be abandoned. 

(3) Analysis of operations upon recurrent hernias . — In a period of fifteen months 88 
operations were performed by myself and Lt.-Col. Capper at a military hospital, and 
records of findings made. The following facts emerged: (1) 75% of the recurrences were 
indirect, i.e. the original hernia was reproduced. (2) 63-7% (nearly two-thirds) recurred 
during the first twelve months. 22-1% recurred during the second year. 14-2% recurred 
after the second year. (3) Of the 22 direct, 12 were diffuse bulges and 10 were funicular 
sacs coming through a well-defined opening in the transversalis fascia. None followed 
Bloodgood’s operation or anterior reposition of the cord. (4) 55 followed a primary Bassini 
operation. The actual findings were either diat the stitches between the conjoined tendon 
and Poupart's ligament had pulled out, or that the muscle fibres medial to the internal 
ring were converted into a sheet of fibrous tissue. 

Conclusions 

The fact that most recurrences are indirect hernias — reproductions of the original — shows 
that the weak spot is at the site of ligation of the sac. Some of them were doubtless due 
to failure to find the sac originally, or to inefficient ligature of the neck. In three cases 
scarring was present at the neck of the sac, indicating that the recurrent sac was an 
adventitious one. In several cases scarring was found at the fundus, indicating that the 
peritoneal sac was an entirely new one. Such a sac can develop more quickly than is 
generally supposed. I have operated on cases which have developed such a sac within 

twelve months after the first operation. It is widely recognized that the sac should be 

completely excised, flush with the peritoneal cavity. It is not so widely recognized, however, 
that the first line of defence is the transversalis fascia deep to the internal ring. To my 

mind the repair of this is an essential part of the operation. The fascia should be 

dissected free of the peritoneum. A ragged defect remains, more clearly defined above 
and to the outer side of the ring than elsewhere. The defect should be closed with Chinese 
silk or chromicized catgut by U-sutures which pass through Poupart's ligament. Alter- 
natively, a slip of fascia from the upper leaf of the divided external oblique aponeurosis 
may be used. 

Nothing need be done to reinforce the posterior wall of the inguinal canal medial to 
the intemal'ring, if the muscles are good, the sac clearly defined, and the internal ring 
not unduly stretched. My reasons for this conclusion are: (I) Most of the recurrences are 
indirect, and repair of the posterior wall can have no effect in stopping them. (2) Manv 
of the direct recurrences are due to disturbing the cord from its bed. and attempting to 
reinforce an area which cannot be held in any way responsible for the original herniation. 

My contention is therefore that in the young muscular subject the best operation we 
can offer is complete excision of the sac with repair of the transversalis fascia, without 
disturbing the cord in its bed. and I would make a plea for the general adoption of 
this operation. 

When the internal ring has been considerably stretched by a large scrotal hernia in 
older subjects the position is not so clear, and in addition to the above steps, some 
reinforcement will be nccessarv to die posterior wall. I think this best achieved bv 
turning down a flap of the anterior sheath of die rectus (Bloodgood's operation) or bv 
the use of the fascia lata. A further strengthening may be obtained bv anterior reposition 
of the cord, in front of the resutured external oblique. The amount of fascia obtainable 
from the cut edge of the external oblique is insufficient to make a thoroughlv reliable repair. 

For direct hernias, repair of the defect will always be needed, and here a local fascial 
flap, or, perhaps better, fascia lata, will be required. I would briefly draw attention to 
that funicular type of direct hernia described by Ogilvie and later by Gill. It can easilv 
be missed unless the operator is mindful of the possibility. A curious feature of mv own 
records is that this type of hernia was found only twice in 331 first-time operations, but 
ten times in SS recurrent cases. I have no adequate explanation to offer for this. 

Use o / floss silk. — During a period of twelve months. Lt.-Col. Capper and I have used floss 
silk in 219 consecutive first-time hernia operations, doing what we thought to be a thorough 
repair of the whole canal, both medial and lateral to the cord. We were pleased with 
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For glissade hernia 4 operations gave 25% recurrences (fascia lata repair,' 3 operations 
anti no recurrences ; external oblique overlap, 1 operation with recurrence), and for 
recurrent hernia 19 operations gave 5 recurrences, all following fascia lata repair, which 
was done in 18 cases. 

With regard to type of recurrence, it should be noted that all the patients seen with 
recurrence were doing full duty as policemen, the majority' of recurrences were small and 
in 6 cases were unrecognized by the patient. Recurrences were classified as follows: 
indirect 7, Direct 5, Incisional I, Interstitial 1, Undetermined 10. 

The interval between operation and recurrence is shown in the following table: 


Interval 
First 0 months 

0- 12 months... 

1- 2 years 

2- 3 years ... 

3- 4 years 
Noted only at follow 


Primary hernia 

i 


Recurrent hernia 
3 
3 
1 


Recurrences are most commonly noted in the first six months, but many occur later. 

Comment . — The results demonstrated were frankly disappointing, but may be accepted 
as accurate; every recurrence or suspected recurrence was examined by myself and Mr. 
McPherson. It will be noted that in both series the lowest recurrence rate is found after 
a simple herniotomy operation. In my opinion such an operation is that of choice in 
oblique hernias' in healthy young men. 1 would define “ young men ” for this purpose 
as those between 18 and 35. 

I have confined my opening remarks mainly to the subject of primary indirect hernia 
because it is clearly of the first importance, both now and in the immediate future. 

Brigadier Harold Edwards: The problem of the inguinal hernia is not a new one but it 
has become more insistent to-day because of the extensive invalidism hernia is causing 
among our fighting men. I do not know the percentage incidence of the condition, but I 
can furnish figures which give some indication of its frequency. Thus: (fl) In onc 
military hospital 419 operations for hernia were done during a period of fifteen months. 
(b) At two convalescent depots visited a little time ago 125 out of 950 patients (13-2%) 
and 72 out of 750 patients (9'6%) were hernia cases, (c) Of a recent intake of 1,300 ne« 
recruits of the 35-36 age-group, 143 had hernias. Recurrence after operation is vetv 
common: thus in the six months January to June, 1942, 805 operations were performed 
for recurrent hernia in military hospitals. This does not represent more than 60°-, of all 
recurrences seen, for operation is frequently refused. At one centre for example, of over HI 
recurrences seen only 100 were operated upon. From incomplete figures from many sources. 
I estimate the recurrence rate to be at least 12%. I know that I am open to criticism in this 
estimation because I have no exact figures. Most of the cases, by far, were operated upon 
in the late teens and early twenties. Many of the older men had been operated upon a 
long time before they were called up. In these die hernia had recurred as a rule within 
two years of operation, and had been down for many years before they enlisted. The) 
could manage to do their civilian work, with or without a truss, hut could not stand the 
strain of Army life. 

The causes of recurrence are many: Unsuitable selection of cases; indifferent surgery 
— missing the sac altogether, for example, or failure to secure hmmostasis ; sepsis : serious 
chest complications, &c. The biggest single factor is undoubtedly the actual technique of 
the operation, and I feel that it is up to us to inquire which of the many operations now 
performed is the best. But the matter does not stop there. We must also concern ourselves 
with the question of rehabilitation. How are we going to get the soldier fit again as a 
fighting man in the minimum possible time after operation? 

The operation for hernia is not an easy one, and certainly should not be regarded as a 
first exercise for the embryo surgeon. " It should be performed only by surgeons of 
reasonable experience. With this recommendadon every surgeon of standing (with whom 
I have discussed the point) agrees whole-heartedly: but though there is such unanimity 
of opinion nothing whatever is being done about it as far as I can see. No one is allowed 
to violate the sanctity of the knee-joint unless he be an orthopaedic surgeon or an 
experienced general surgeon, but as far as invalidism is concerned in the Army, hernia 
is numerically a greater problem than the knee: and further, a large recurrent hernia 
mav be as great a handicap to the individual throughout life as a troublesome knee-joint. 

I am not advocating that herniotomy should be a new speciality, but I do think that as 
far as is possible hernia patients should be sent to the larger hospitals where skilled 
surgeons are available and where, in addition, facilities exist for organized rehabilitation. 

T will brieflv particularize on three aspects : . 

m Election of cases— the Army standpoint.— The following types of cases should 
not be operated upon: (a) The small bulge in men of inferior musculature. ( b ) Large 
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scrotal hernias in -pot-bellied subjects of poor physique, (c) Large recurrent hernias in men 
of low category. ( d) Large hernias in men of low category on account of other diseases, 
e.g. severe flat foot. 

(2) Surgical technique . — Bassini or one of its modifications is still the most popular 
operation (60% of a series of 147 cases). Most of the operations for recurrence follow the 
Bassini operation though none is immune. I have no doubt, both from analysing such 
figures as I have and also from recent fairly extensive experience of operations upon 
tecurrent hernias, that recurrence is actually and relatively more common after the Bassini 
operation than any other, and for this reason I think the operation should be abandoned. 

(3) Analysis of operations upon recurrent hernias . — In a period of fifteen months 88 
operations were performed by myself and Lt.-Col. Capper at a military hospital, and 
records of findings made. The following facts emerged: (1) 75% of the recurrences were 
indirect, i.e. the original hernia was reproduced. (2) 63-7% (nearly two-thirds) recurred 
during the first twelve months. 22-1% recurred during the' second year. 14-2% recurred 
after the second year. (3) Of the 22 direct, 12 were diffuse bulges and 10 were funicular 
sacs coming through a well-defined opening in the transversalis fascia. None followed 
Bloodgood’s operation or anterior reposition of the cord. (4) 55 followed a primary Bassini 
operation. The actual findings were cither that the stitches between the conjoined tendon 
and Poupart’s ligament had pulled out, or that the muscle fibres medial to the internal 
ring were converted into a sheet of fibrous tissue. 

Conclusions 

The fact that most recurrences are indirect hernias — reproductions of the original — shows 
that the weak spot is at the site of ligation of the sac. Some of them were doubtless due 
to failure to find the sac originally, or to inefficient ligature of the neck. In three cases 
scarring was present at the neck of the sac, indicating that the recurrent sac was an 
adventitious one. In several cases scarring was found at the fundus, indicating that the 
peritoneal sac was an entirely new one. Such a sac can develop more quickly than is 
generally supposed. I have operated on cases which have developed such a sac within 

twelve months after the first operation. It is widely recognized that the sac should be 

completely excised, flush with the peritoneal cavity. It is not so widely recognized, however, 
that the first line of defence is the transversalis fascia deep to the internal ring. To my 

mind the repair of this is an essential part of the operation. The fascia should be 

dissected free of the peritoneum. A ragged defect remains, more clearly defined above 
and to the outer side of the ring than elsewhere. The defect should be closed with Chinese 
silk or chromicized catgut by U-sutures which pass through Poupart’s ligament. Alter- 
natively, a slip of fascia from the upper leaf of the divided external oblique aponeurosis 
may be used. 

Nothing need be done to reinforce the posterior wall of the inguinal canal medial to 
the internal'ring, if the muscles are good, the sac clearly defined, and the internal ring 
not unduly stretched. My reasons for this conclusion are: (I) Most of the recurrences are 
indirect, and repair of the posterior wall can have no effect in stopping them. (2) Many 
of the direct recurrences are due to disturbing the cord from its bed, and attempting to 
reinforce an area which cannot be held in any way responsible for the original herniation. 

My contention is therefore that in the young muscular subject the best operation we 
can offer is complete excision of the sac with repair of the transversalis fascia, without 
disturbing the cord in its bed, and I would make a plea for the general adoption of 
this operation. 

When the internal ring has been considerably stretched by a large scrotal hernia in 
older subjects the position is not so clear, and in addition to the above steps, some 
reinforcement will be necessary to the posterior wall. I think this best achieved by 
turning down a flap of the anterior sheath of the rectus (Bloodgood’s operation) or bv 
the use of the fascia lata. A further strengthening may be obtained by anterior reposition 
of the cord, in front of the resutured external oblique. The amount of fascia obtainable 
from the cut edge of the external oblique is insufficient to make a thoroughly reliable repair. 

For direct hernias, repair of the defect will always be needed, and here a local fascial 
flap, or, perhaps better, fascia lata, will be required. I would briefly draw attention to 
that funicular type of direct hernia described by Ogilvie and later by Gill. It can easily 
be missed unless the operator is mindful of the possibility. A curious feature of rnv own 
records is that this type of hernia was found only twice in 331 first-time operations, but 
ten times in 88 recurrent cases. I have no adequate explanation to offer for this. 

.Use of floss silk .— During a period of twelve months, Lt.-Col. Capper and I have used floss 
silk in 219 consecutive first-time hernia operations, doing what we thought to be a thorough 
repair of the whole canal, both medial and lateral to the cord. We were pleased with 
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the results, for the cases were followed through until thev were discharged fit for full 
uut) , hat tug passed the final test at the convalescent depots, and none recurred. Then the 
bogey of sepsis appeared, and in five later eases, removal of the floss silk was necessary— no 
easy matter. Since that time I have seen a number of cases done at other hospitals 
who suffered a similar fate, and other surgeons have had a similar experience. For this 
reason I have, somewhat reluctantly, come to the conclusion that the use of floss silk as a 
routine should he discontinued. 

Rehabilitation. — I make no claim that special exercises will reduce dte recurrence rate, 
hut 1 know them to be a factor in hastening the return of a soldier to full duty. 1 have 
compared the physical and mental condition of patients who have been through a pre- 
scribed regime and those who have been neglected from this standpoint. Whatever 
theoretical grounds there he against the earlv practice of abdominal exercises, the value 
of the exercises is sufficiently established to warrant their routine adoption. The routine no'v 
practised in some of the larger military hospitals is as follows: Three weeks in bed: 
exercises commenced on the twelfth day ; three to four weeks in suitable B.R.C.S. auxiliaiy 
hospitals where exercises are continued under instruction; four weeks In a convalescent 
depot, at the end of which the patient is able to carrv out full duties as a fighting man. 
1 he average time between operation and return to depot is tw elve weeks 

Major J. C. F. Lloyd Williamson advocated the use of a fascial graft from dm thigh in 
all males over the age of 17. He reached this conclusion from die study of a series of 
142 cases of hernia in adult males, of which 18 treated by removal of a sac gave a recurrence 
rate of only 22%; in 25 an external oblique graft was used with recurrence in 4%, while 
in 20 cases of direct hernia in which a thigh graft was used 5% recurred and in 99 cases 
of indirect hernia similarly treated only 1 % "recurred. Over 90% were followed up h»f 
3 years or more. A certain number of the thigh-graft cases have occasional pain, cramp, 
stitch, irritation or a feeling of weakness in the thigh, but the use of a fasciatonie in place 
of the open operation with the long scar has greatly diminished the incidence, and in near!} 
every case any discomfort has disappeared or become insignificant in two or three months 
from operation. A course of abdominal and thigh exercises before and after operation 
was of value. 


Major G. E. Parker emphasized the importance of total removal of the hernial sac. He 
felt that, in cases where the hernia was direct — or if there was a direct “bulge'' associates 
with an oblique hernia — the stripping of the sac should be carried medially until the 
muscular fibres of the bladder appeared in the wound. There was then no danger of injury 
to the bladder, and complete removal of the sac and the direct bulge were ensured. 

Major Parker favoured the use of floss silk both for repair by apposition and for darning 
technique in hernia operations. 

Wing Commander A. W. Badenoch said that at his R.A.F. hospital 83% of the cases of 
inguinal hernia were treated by McArthur’s operation, but he was unable to give the figures 
for recurrence rate as no follow-up had been attempted. 


Mr. A. Dickson Wright felt that if silk was used in hernia operations it should be used 
exclusively. The mixing of silk and catgut was more likely to lead to sinus formation than 
silk alone, which in his experience had been most satisfactory. 

The external oblique was a most important barrier to hernia and he felt that if 
external oblique was slit along the whole length of the inguinal canal a hernia would 
result in spite of the inguinal shutter mechanism. The artificial hernias produced in 
Poland in pre-1914 days were produced by this method. He therefore felt that die 
closure of the external oblique was very important and the suturing of the upper leaf "'as 
made to Poupart's ligament and the cord brought up in a gentle arc in front of this leal 
ant l fixed with a few silk points. The lower leaf was now brought over the upper leaf and 
stitched in double-breasted fashion. He regarded this firm suturing of the aponeurosis and 
the upward direction of the cord as vital preventives of recurrence. 

Mr. Kenneth Heritage described an operation which had been used by him for the last 
four years in all cases of direct hernia or direct weakness. Patients had been followed-up. 
and so far one recurrence of the indirect type in a man with chronic pulmonary disease 
had been seen. He maintained that with direct hernia the conjoined tendon had lost its 
insertion to the ileo-pectineal line and if the condition were bilateral even the pubic 
insertion was stretched and ineffective . . . , 

The operation was as follows: With die patient in half-Trendelenburg^ position vnth 


. r of head and foot of the table, the abdominal wall is relaxed. The hernia 

is fitted up with a curved spatula a.KUhe nUachmenr_of dm tvansvxrsafis fascia to Poupan i 


ligament is se 


para ted by blunt dissection exposing as much as possible of Cooper's ligament. 
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With a No. 5 Mayo needle four or five interrupted stout linen thread sutures are inserted 
into Cooper’s ligament. Both ends of each suture are now reefed through the anterior 
surface of the conjoined tendon and transversalis fascia, so that when tied down and 
back the hernia' is reduced and the conjoined tendon and transversalis fascia are carried 
down into the pelvis* When a large neck is present it is commonly unnecessary to open 
the hernial sac and difficulties of dealing with sliding hernia; of the colon or bladder are 
obviated. These sutures have carried the relaxed conjoined tendon back to Cooper's 
ligament rather than down to Poupart’s ligament and so deepen the inguinal canal. 
Further relaxation can be obtained by incising the anterior rectus sheath. After tying, 
the same sutures are used to pick up "the upper edge of Poupart’s ligament and bring it 
up in front of the conjoined tendon. 

This three-point fixation secures the conjoined tendon between Cooper’s ligament and 
Poupart’s ligament. After repair of the area of the internal ring with linen thread, the 
external oblique aponeurosis is easily closed in overlap owing to the increased depth of the 
inguinal canal. An efficiently contracting conjoined tendon produces a triangular 
depression above each external ring and attempts to produce this serve as useful post- 
operative exercises. 

It is claimed that bv this method the normal anatomy is restored in a somewhat 
exaggerated form and that by reinsertion the conjoined tendon gains bony fixation for 
the lower abdominal wall. 

Cinematograph Demonstration; A coloured film illustrating “ Filigree operation for 
inguinal hernia ” was shown by Mr. Percival P. Cole, F.R.C.S. 


• [ December 2, 1942] 

DISCUSSION ON VARICOSE VEINS 

Mr. Reginald T. Payne ; Varicose veins may be defined ns “ permanent dilatations of the 
superficial veins of the lower limbs with valvular insufficiency and a potential or actual 
reverse or to and fro movement of the blood, usually accompanied by tortuosity of the 
veins, with or without thinning of the vein walls ”. This paper deals chiefly with the 
treatment of primary or idiopathic varicosities, and the secondary varicosities occurring 
in deep thrombosis are discussed only briefly. 

Primary varicosities are extremely” common in all classes of the community. 

/Etiology .— Primary varicosity is about three times as common in women as in men. 
A family history of the disease was present in two-thirds of my cases. The highest 
incidence of onset occurred at 20 years of age in males and 25 in females. In women 
the disease tends to develop at periods of endocrine stress; a small number start at puberty, 
the peak occurs during the early years of childbearing, and a much smaller peak at the 
time of the menopause. 

Physiology . — The physiology of the varicose circulation has been established by many 
methods. The valvular insufficiency leads to a reversal of the flow of blood in the saphenous 
system when the limb is in the vertical or almost vertical position. The superficial 
circulation thus partakes of a to and fro movement which is determined by posture. Many 
of the complications are due to the altered condition of the blood resulting from stagnation. 

Classification 

The various types of varicose -veins can be classified as follows: (1) Typical varicosity 
of one or more of the anatomical groups. (2) Isolated, tortuous veins, not involving the 
main saphenous veins. (3) Diffuse varicosities, sponge-like in character, and usually 
including both saphenous systems. (4) Ectasia, a condition in which there is dilatation 
and increase in size of the veins associated with valvular incompetence but with the 
veins remaining relatively straight and thick-walled. (5) Any of the above groups associated 
with localized saphenous or other varices. (6) Variculcs or telangiectases. 

Diagnosis . — Accurate treatment can only be based on accurate diagnosis which must 
include the axiological data, the anatomical and pathological findings and the tests of 
valvular incompetence. 

The disease . — Varicose diseases must be regarded as dynamic and not static. The 
dynamic factor is partly an inherent weakness in the venous system and partly the 
mechanical factor which tends to the spread of the disease from varicose to non-varicose 
vessels. The natural history and course of the disease in the individual patient has, 
therefore, important bearings upon individual treatment. 

Treatment . — Three essentials must be borne in mind in discussing treatment. Firstly. 
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ihc results, for the cases were followed through until thev were discharged fit for full 
dut\, having passed the final test at the convalescent depots, and none recurred. Then the 
bogey of sepsis appeared, and in five later eases, removal of the floss silk was necessary— no 
easy matter. Since that time I have seen a number of eases done at other hospitals 
who suffered a similar fate, and other surgeons have had a similar experience. For this 
icnson I have, somewhat reluctantly, come to the conclusion that the use of floss silk as a 
routine should he discontinued. 

Rehabilitation, — I make no claim that special exercises will reduce the recurrence rate, 
but I know them to be a factor in hastening the return of a soldier to full duty. I have 
compared the physical and mental condition of patients who have been through a pre- 
scribed regime and those who have been neglected from this standpoint. Whatever 
theoretical grounds there he against the early practice of abdominal exercises, the value 
of the exercises is sufficiently established to warrant their routine adoption. The routine now 
practised in some of the larger military hospitals is as follows: Three weeks in bed; 
exercises commenced on the twelfth day ; three to four weeks in suitable B.R.C.S. auxiliary 
hospitals where exercises are continued under instruction; four weeks in a convalescent 
depot, at the end of which the patient is able to carry out full duties as a fighting man. 
J he average time between operation and return to depot is twelve weeks 

Major J. C. F. Lloyd Williamson advocated the use of a fascial graft from die thigh in 
all males over the age of 17. He reached this conclusion from the study of a series © 
142 cases of hernia in adult males, of which IS treated by removal of a sac gave a recurrence 
rate of only 22%; in 25 an external oblique graft was used with recurrence in 4%, "hie 
in 20 cases of direct hernia in which a thigh graft was used 5% recurred and in 99 cases 
of indirect hernia similarly treated only I % 'recurred. Over 90% were followed up '" 7 
3 years or more. A certain number of the thigh-graft cases have occasional pain, cramp, 
stitch, irritation or a feeling of weakness in the thigh, but the use of a fasciatome in place 
of the open operation with the long scar has greatly diminished the incidence, and in near ' 
every case any discomfort has disappeared or become insignificant in two or three nton ins 
from operation. A course of abdominal and thigh exercises before and after operatm” 
was of value. 


Major G. E. Parker emphasized the importance of total removal of the hernial sac. Ik 
felt that, in cases where the hernia was direct — or if there was a direct “bulge” associated 
with an oblique hernia — the stripping of the sac should be carried medially until the 
muscular fibres of the bladder appeared in the wound. There was then no danger of injur} 
to the bladder, and complete removal of the sne and the direct bulge were ensured. 

Major Parker favoured the use of floss silk both for repair by apposition and for darning 
technique in hernia operations. 

Wing Commander A. W. Badenoch said that at his R.A.F. hospital S3% of the eases of 
inguinal hernia were treated by McArthur’s operation, but he was unable to give the figure- 5 
for recurrence rate as no follow-up had been attempted. 


Mr. A. Dickson Wright felt that if silk was used in hernia operations it should be usee 
exclusively. The mixing of silk and catgut was more likely to lead to sinus formation than 
silk alone, which in his experience had been most satisfactory. 

The external oblique was a most important barrier to hernia and he felt that if 
external oblique was slit along the whole length of the inguinal canal a hernia would 
result in spite of the inguinal shutter mechanism. The artificial hernias produced ui 
Poland in pre-1914 clays were produced by this method. He therefore felt that the 
closure of the external oblique was very important and the suturing of the upper leaf ' va5 
made to Poupart’s ligament and the cord brought up in a gentle arc in front of this leaf 
and fixed with a few silk points. The lower leaf was now brought over the upper leaf and 
stitched in double-breasted fashion. He regarded this firm suturing of the aponeurosis and 
the upward direction of the cord as vital preventives of recurrence. 


Mr. Kenneth Heritage described an operation which had been used by him for the last 
four years in all cases of direct hernia or direct weakness. Patients had been followed-up. 
and so far one recurrence of the indirect type in a man with chronic pulmonary disease 
had been seen He maintained that with direct hernia the conjoined tendon had lost its 
insertion to the ileo-pectineal line and if the condition were bilateral even the pubic 

• ,. c „rf'tnn was stretched and ineffective. 

The operation was as follows: With the patient in half-Trendelenburg position with 
,. V. fle £; on of the head and foot of the table, the abdominal wall is relaxed. The hernia 

* ‘r ix A lin with a curved spatula and the attachment of the transversals fascia to Poupart s 
is lifted t p : ated ])V bl „ nt dissection exposing as much as possible of Cooper s hgamenr. 
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are changed at intervals of one or two weeks and at each change the veins are injected. 
Operative treatment must be carried out whenever it is indicated. Small and recent ulcers 
usually heal during the period of bed. Large ulcers are best treated with an initial period 
of bed in order to get healing before the operation is performed, and finally with 
elastoplast during convalescence. If the underlying bone is involved, scraping and skin 
grafting may be necessary. When ulceration is associated with diffuse phlebitis of sock 
type, prolonged elastoplast treatment is essential, and later operative treatment may be 
necessary. There have been three cases of malignant disease superimposed upon varicose 
ulceration in mv series, and for this complication amputation is required. 

Phlebitis .— Phlebitis is a common complication of varicose diseases. In the majority 
of cases this is a bland thrombus in a dilated vessel with poor nourishment of the intima 
and stasis of the contained blood. Such cases must be differentiated from thrombo- 
phlebitis migrans and bacterial thrombophlebitis. Bland thrombi occur in approximately 
15% of patients with varicose veins. Pulmonary emboli are rare. Patients should not 
be giveninjections for at least six months after the subsidence of the phlebitis. If injec- 
tions are given earlier, then massive thrombosis is likely to occur, and some, at least, of 
the published fatal pulmonary emboli have occurred when phlebitic patients have been 
injected. 

Milder cases usually resolve with ambulant elastoplast treatment. The more extensive 
cases should be treated in elastoplast but confined to bed. Cases of sock phlebitis with 
induration of the tissues and a line of demarcation in the calf between healthy and 
unhealthy tissues must be treated by elastoplast for from four to six months. At a later 
stage injections or operation may be needed. Operative treatment is indicated when 
there is massive thrombosis in huge tortuous vessels, and this will shorten convalescence 
by many months; in cases of chronic or recurrent phlebitis which do not respond to other 
measures; in thrombophlebitis associated with bacterial infection; and finally as a form 
of radical treatment in patients who have had an antecedent sock phlebitis. 

Pregnancy. — When varicose veins start or progress during pregnancy, they invariably 
do so about the second or third month, that is, at a time when uterine pressure is unlikely 
to be a factor. Owing to the rapidity of development, the association with pregnancy 
and the certainty of marked regression at term, active treatment is rarely required. The 
more severe cases should be treated by means of stockings or supports. Injection treatment 
should be reserved for those cases where the veins are very large or when there are marked 
symptoms at an early stage of pregnancy, but quinine preparations must be avoided. A 
patient who has had serious trouble with varicosities during pregnancy should not proceed 
to a further pregnane)' until treatment has been carried out, owing to the likelihood of 
further disability and the increased risks of phlebitis and deep thrombosis. 

Deep thrombosis . — Deep or femoral thrombosis may occur as a sequel of pregnancy, 
operations, specific fevers, pulmonary infections, trauma, &c. The pathological features 
of the condition are still far from being exactly determined, but it is probably a combined 
lymphatic-venous obstruction. In a series of 85 cases which I reported in the Lancet, 
1938, (i) p. 1214, there was no case in which the limb returned entirely to normal. 
A proportion of cases develop secondary varicosities, either in the saphenous veins or in 
lower abdominal veins, or in both. It is essential to recognize this group of patients with 
secondary varicosities not only from the point of view of the history, but also from the 
presence of abdominal varicosities or an oedematous limb. Most patients are left with 
a limb which is heavy, swells after a few hours' activity, and is prone to phlebitis, eczema, 
and ulceration. The general treatment cannot be discussed here. A few of these patients 
can be helped either by injections or by means of a combination of operation and injec- 
rions. Firstly, no case should be operated on or injected till many years have elapsed 
after the thrombosis. Secondly, only those cases are likely to benefit from treatment when 
varicosities are present and there is little or no oedema. These compensatory varicosities 
result from obstruction of deeper veins. But recanalization of deep veins mav occur, and 
with time the superficial veins may become incompetent and an embarrassment to the 
venous circulation. Active treatment mav then relieve symptoms and cure complications. 
In cases of this type I have obliterated limb varicosities by means of injections or combined 
operation and injections, and I have also obliterated abdominal veins which threatened 
by the thinning of the overlying skin to rupture. With a strict selection of cases I have 
never seen other than good results, especially m the cure of eczema, ulceration, and 
phlebitis, and the prevention of further similar complications. 

Mr. Harold Dodd : There are three aspects of the operative treatment for varicose 
veins: (1) The diagnosis of the types of varicose veins in the leg; (2) the details of the 
operation of simultaneous ligature and injection, and (3) the complications and causes of 
indifferent results. 
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the natural history of the disease in the individual patient; secondly, the limb circulation 
must be considered as a whole; thirdly, in complicated eases the question of infection, 
skin changes and scarring of subcutaneous tissue, bone, &c., must also be considered. 
Fundamentally it must be recognized that existing varices can be eradicated but the 
underlying “ soil ” cannot be altered. 

(For discussion on the aim of treatment, sec British Medical Journal, October I?, 
1941 (if), 533.) 

Treatment of U ncompucatf.d Cases 

Injection treatment. — I he response is excellent in rclativelv thin-walled and tottuou? 
veins, and with careful technique complications are extreme! v rare. .My personal pre- 
ference is for quinine-urethane solution on account of the certainty of its action, the 
rarity and mildness of toxic symptoms, its standard composition and the ease with which 
it can be sterilized. Injections are most effective when given into the collapsed vein with 
the patient lying down, after the needle has been introduced whilst the veins are distended 
by a temporary rubber tourniquet. Recanalization is most likelv to occur in calf veins 
when an incompetent saphenous vein in the thigh has been overlooked, or in cases of 
ectasia, and it will certainly take place when onlv a few of the veins have been thrombosed. 

Combined treatment. — Combined operative and injection treatment is specially indicated 
in cases with incompetence of the saphenous vein in the thigh, in those with one or more 
large saccular varices, in cases of ectasia, in veins of large size, and also in cases where 
injections have cither failed or given onlv temporary thrombosis. The relative indications 
for combined treatment are the rapiditv of the development of the veins, an early age 
onset, a bad family history, the presence of congestion or complications, die possibility 
of subsequent pregnancies, and work which involves much standing. Tire various methods 
which have been used include ligation at the saphcno-fcmoral junction with immediate 
injection of the distal veins; multiple ligations of the main veins; and, more recently, 
multiple subcutaneous ligations. Mv own preference is for an operation which combine? 
multiple ligations of the saphenous vein in the thigh with two or more ligations ait 
excisions of large vessels in the calf. The technique of this was described in the Br /!&• 
Medical Journal, 1941 (ii), 533. The veins are marked in previous to operation, in- 
operative field is treated with the greatest aseptic precautions, and patients are kept m 
for fourteen days. Cases are reviewed a fortnight later and any remaining veins 
injected. Finally, all cases arc reviewed at intervals of a year. 


Treatment of Complicated Cases 

The treatment of complicated cases includes all those with eczema; skin infection- 
ulceration; scarring of skin, subcutaneous tissue and muscles; bone involvement; secondary' 
deformity, such as talipes equinus: lymphatic obstruction: and all types of phlebitis- 
Effective treatment must deal not only with the actual complication but also with me 
underlying and causative varicosities. In all cases a programme of individual treatment 
is necessary. 

Varicose eczema. — Varicose eczema may arise in any of the following ways: (I) Secondary 
to congestion around the lotver part of the shin or malleoli. (2) Direcdy over vari cosine?- 
(3) Around a varicose ulcer. (4) In association with deep thrombosis. (5) As part of a 
generalized eczematous tendency and therefore not strictly varicose in origin. > . 

Cases must be separated into a group in which the veins are suitable for injection 
treatment and a group suitable for combined treatment. When injections are indicated 
they may be started at once if the skin changes are slight. When the skin changes arc 
advanced or extensive, local applications in the form of calamine or zinc ointment, X-rap- 
or an initial period of bed, must precede treatment. When combined treatment is indicate?’ 
the programme must be based oh this. If the eczema is slight, operation can be proceeded 
with at once. Wien the eczema is extensive, operative treatment should be deferred unti 
local applications, X-ray treatment or rest in bed have relieved the skin condition. W 
die worst cases the operation mav be done in two stages: firstly, all veins are dealt mu’ 
which can be approached through healthy skin, then the eczema is treated, and finally 
at a subsequent operation all remaining veins are dealc with. 

Ulceration —The response of ulceration to treatment depends upon its duration, extent. 
f!ie decree of local scarring, and the presence of phlebitis or lymphatic obstruction. Jbt 
is <mod in small ulcers with healthy surroundings, and poor in large, long-standing 
,;. !rh induration of die tissues and underlying periostitis. Treatment must be based 
on the appropriate treatment of the underlying veins. In addition to injection or operauve 
mav include bed, local applications, and supporting bandage. If injections 
"re iml heated tliev should be combined with the use of elastoplast bandages. The bandages 
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are changed at intervals of one or two weeks and at each change the veins are injected. 
Operative treatment must be carried out whenever it is indicated. Small and recent ulcers 
usually heal during the period of bed. Large ulcers are best treated with an initial period 
of bed in order to get healing before the operation is performed, and finally with 
elastoplast during convalescence. If the underlying bone is involved, scraping and skin 
grafting may be necessary. When ulceration is associated with. diffuse phlebitis of sock 
type, prolonged elastoplast treatment is essential, and later operative treatment may be 
necessary. There have been three cases of malignant disease superimposed upon varicose 
ulceration in my series, and for this complication amputation is required. 

Phlebitis. — Phlebitis is a common complication of varicose diseases. In the majority 
of cases this is a bland thrombus in a dilated vessel with poor nourishment of the intima 
and stasis of the contained blood. Such cases must be differentiated from thrombo- 
phlebitis migrans and bacterial thrombophlebitis. Bland thrombi occur in approximately 
15% of patients with varicose veins. Pulmonary emboli are rare. Patients should not 
be given injections for at least six months after the subsidence of the phlebitis. If injec- 
tions are given earlier, then massive thrombosis is likely to occur, and some, at least, of 
the published fatal pulmonary emboli have occurred when phlebitic patients have been 
injected. 


Milder cases usually resolve with ambulant elastoplast treatment. The mere extensive 
cases should be treated in elastoplast but confined to bed. Cases of sock phlebitis with 
induration of the tissues and a line of demarcation in the calf between healthy and 
unhealthy tissues must be treated by elastoplast for from four to six months. At a later 
stage injections or operation may be needed. Operative treatment is indicated when 
there is massive thrombosis in huge tortuous vessels, and this will shorten convalescence 
by many months; in cases of chronic or recurrent phlebitis which do not respond to other 
measures; in thrombophlebitis associated with bacterial infection; and finally as a form 
oE radical treatment in patients who have had an antecedent sock phlebitis. 

Pregnancy . — When varicose veins start or progress during pregnancy, they invariably 
do so about the second or third month, that is, at a time when uterine pressure is unlikely 
to be a factor. Owing to the rapidity of development, the association with pregnancy 
and the certainty of marked regression at term, active treatment is rarely required. The 
more severe cases should be treated by means of stockings or supports. Injection treatment 
snould be reserved for those cases where the veins are very large or when there are marked 
s}mptoms at an early stage of pregnancy, but quinine preparations must be avoided. A 
patient who has had serious trouble with varicosities during pregnancy should not proceed 

0 a further pregnancy until treatment has been carried out, owing to the likelihood of 
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cep thrombosis . — Deep or femoral thrombosis may occur as a sequel of pregnancy, 
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It is important to differentiate between varicose veins and compensatorv veins: the 
attei result from the obliteration of the deep venous channels (i.e. the vena comites of 
the antcuor and posterior tibial arteries, thrombosis of the femoral vein or less often, 
ot the external iliac veins) because usually these compensatorv veins require but comens- 
me surgical treatment. Varicose veins are veins which have lost their elasticity, and as 
a result have become dilated, elongated, tortuous and pouched, their valves incompetent 
and their walls fibrosed and thickened, the deep channels are usually clear. 

Where there is no apparent cause for varicose veins such as a familial weakness, 
piegnancy or long-standing arduous work, the predisposing effect of a toxic focus, e.g. 
tonsils and septic teeth, should be considered. Sufficient instances have been seen to 
convince me of the connexion, particularly in varicosities in otherwise fit young people. 

The diagnosis of compensatory enlarged veins in the legs, secondary to obliterated deep 
veins. (I) The history of white leg after pregnanev, tvphoid fever, peritonitis. Sic., and 
also after fractures anti injuries to the lower limb. (2) Such patients complain particularly 
of the weight, weakness and weariness of the part which is swollen, white and of wooden 
non-pitting hardness. (3) In some instances, the shape of the calf is cylindrical: it can 
he described as an elephant leg. (4) The swelling may obscure the enlarged veins: 
dermatitis, eczema or ulceration mnv be present. (5) The tourniquet test for obliterated 
deep veins is the most dependable. A well-padded tourniquet is placed tightly round 
the middle of the thigh and the patient is sent for a walk, usually round the out-patient 
hall. If the deep veins are patent, this exercise is easily accomplished, but if the deep 
veins are obliterated, then the superficial veins being obstructed by the tourniquet become 
engorged, causing intense pain and cyanosis of the leg, and the patient returns •unable 
to complete the exercise and asking for the tourniquet to be removed. Such veins arc 
truly compensatory, and generally speaking, surgical treatment is contra-indicated. 


Tun Diagnosis of Varieties of Varicose Veins 

My experience teaches that for adequate treatment an accurate diagnosis of the type 
of varicose vein is essential: (1) Incompetent internal saphenous vein, uni- or bilateral. 
(2) incompetent external saphenous vein, uni- or bilateral; (3) incompetent internal aw 
external saphenous veins together; (4) incompetent communicating veins, thigh or y- 
or both; (5) incompetent communicating veins, plus No. I: (6) incompetent communicating 
veins, plus No. 2; (7) incompetent communicating veins, plus No. 3. 

The variability’ of veins and the frequent communications between the long and shcr 
saphenous groups must be kept in mind. Again, veins in the lower third of the bnc 
of. the thigh can be filled from an incompetent external saphenous vein below. 

The following tests are carried out: 

The cough impulse . — Patients arc inspected when standing exposed to above the pu 
A hand is placed over the enlarged vessel first above and then below the knee, and on tn 
patient coughing, an impulse, possibly a thrill, is detected by r the fingers. Die coug 
impulse test is not so delicate as the Trendelenburg, which is made next. 

The Trendelenburg test . — -For this test 1 find two tourniquets are necessary. ''h cl ' 
testing the internal saphenous veins one is placed around the upper thigh, the other jus 
below’ the knee. They are put on tight enough to obliterate the veins and before doing 
so the veins are carefully emptied by the patient lying down, the leg raised and the vesse s 
stroked towards the heart. On the patient standing, the lower tourniquet is taken o 
and the enlarged veins closely watched. Then the upper one is removed, the veins m 
the leg being Watched meanwhile and not the tourniquet. It needs some, experience to 
interpret the results. Anything from a slow down-creeping stream to a heaving cascade may 
occur. If the enlarged’ veins are only in the leg. then they can be filled either by the 
internal or by the external saphenous vein. If by the latter, then the veins fill on remms^ 
of the lower band, but if not. 'and then if the internal saphenous is incompetent, the filling 
will take place on loosening the upper hand. Incompetence of the internal saphenous 
vein is indicated by a positive Trendelenburg test, usually a cough impulse and perhaps 

R S Incmnpetence of the external saphenous vein is present often, although so far in my 
series it is considerable’ less frequent than that of the internal saphenous. The cough 
imnulse is rarelv present over its termination. An anatomical review is apposite. i« L 
vArml or short saphenous vein ends by joining the popliteal vein at or above the crease 
‘ ; rllr i. ncc the middle line. It lies deeply between the two heads of gastrocnemius, 
behind the Knee mu e variab , c It picrces the deep fascia 2 to 3 in. below the fold 

S^thc knee and lies between the gastrocnemius overlaid by fat. so that it is not palpable 
0t • u nnd is thereby often missed or unconsidered. 

""ft nmv be duplicated: triplicated or quadrupled, the parts lying side by side or overlying 
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each other. The main trunk may lie intramuscularly and to locate it, it is necessary to 
expose the popliteal vein and expose the junction of the two. Lying amongst the branches 
are occasionally branches of the internal popliteal nerve and these, must be defined and 
avoided. Then there are branches joining it from above, and these must be recognized 
and tied off. usually it is only one. The ligature and injection of this vein can be a major 
surgical exercise. 

In recent years the need to test for its incompetence by the two tourniquets has been 
realized. They are placed round the elevated limb, one on the lower thigh and the other 
below the knee. The lower constriction is released and when the external or short 
saphenous vein is incompetent, the down-filling impulse is seen. The internal saphenous 
vein is controlled by the upper band during this test. 

Simultaneous incompetence of the internal and the external saphenous veins is tested 
for by repeating the tests just described. Should the enlarged veins be mainly in the leg 
and not in the thigh, then when the internal saphenous vein is being tested, the external 
saphenous vein must be controlled by the pressure of the fingers, a somewhat difficult 
exercise. Experience is showing the frequency of the double incompetence and cases of 
partial success after ligature of the internal saphenous are returning. 

Incompetent communicating veins. — Incompetent communicating veins are diagnosed 
when the varicose veins have been emptied, the two tourniquets placed round the thigh 
and below the knee, and on the patient standing, the varices in the thigh or the leg or 
both reappear within thirty seconds. This is an arbitrary period and the speed of filling 
assists in deciding the treatment, whether by operation or by injection. Purely incom- 
petent communicating veins in my series arc rare. They are mostly associated with some 
degree of incompetence of either the internal or the external saphenous vein. 

By variation of the position and closeness of the tourniciucts the precise location of the 
incompetent vein can be estimated. The full diagnosis of a patient’s varicose veins may 
take a quarter of an hour or twenty minutes, but it leads to precision and effectiveness 
in treatment. The diagnosis is almost as intriguing as a nerve condition. 

The further diagnoses are determined by the tourniquet tests. They are: Incompetence 
of the internal saphenous veins plus incompetence of the communicating veins in the 
thigh or the leg, incompetence of the short saphenous vein and communicating veins, 
and lastly incompetence of the internal and external saphenous veins plus incompetent 
communicating veins. 

The Treatment of Varicose Veins by ritF. Operition of Simultaneous Licatfre 

AND LNjrCTION 

Follow-ups show this to be a most useful operation. It needs great care or it is costly and 
incapacitating and brings the procedure into disrepute. 

The anxsthetic. — All anaesthetics are satisfactory; personally I prefer a local infiltration 
as general anesthetics arc so frequently followed by a day or a night of vomiting. 

The incision. — The best incision is '/^ to /z in. below and parallel to the fold of the 
groin, about 2 in. long according to the obesity of the patient. Its centre is where a 
perpendicular dropped from the pubic spine intersects this line. The lips of the wound 
are steadily wiped apart by gauze swabs and this rapidly exposes the enlarged vein, 
which is defined for 2 in. as well as its three branches from above, which are divided 
between ligatures. A lymphatic gland usually lies over it. The mfiin internal saphenous 
'em is exposed until its union with the femoral vein below it is visible, sufficient being 
dissected to determine that the latter is patent above and below. Saphena varices are 
singularly inelastic and gentle handling is essential, or torrential bleeding may follow: 
another reason whv the operation must be in an equipped operating theatre with an 
assistant. 

The internal saphenous vein is ligatured at its point of union with the femoral vein: 
No. 50 thread is used for this. To lease a stump of internal saphenous vein not onlv 
predisposes to thrombosis and an embolus, but recanalization may occur through unnoticed 
small branches. 

The injection of the vein. — I have used three fluids for injection : sodium morrhuate. 
‘ laingot s solution of quinine and urethane followed by lithocaine, and recently ethamolin. 

Sodium morrhuate.-— Some of the few recurrences after this operation were where this 
fluid was used. Further, twelve years ago in one of my cases sudden death occurred and 
1 have read of others. I know of a number of anaphylactic collapses. This fluid is of 
'.triable chemical composition; it is inefficient and dangerous and I urge that its use be 
discontinued. ' 

Quinine and urethane followed by lithocaine. — This is a powerful combination. The dose 
'anes, from 2 to 6 c.c. of each, which has produced good sclerosis. When using it for 
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injection only a point meriting mention is that quinine and urethane is lighter than 
Hood, therefore it is injcctcti at the lower end of the vein it is desired to sclerose. Litho- 
came is heavier than blood: it is inserted at the upper end of the varicosity. The two 
intermingle and the thrombosis is palpable in the veins shortly after injection. Momentary 
dizziness caused from absorption of quinine occasionally occurs. 

Ethamohn. On the recommendation of Milncs Walker of Wolverhampton I hare 
injected up to 10 c.c. when ligaturing and injecting. The thrombosis is not so widespread 


ligaturing 
or so firm as the twin solution. 


Saline 30%. — A solution of 30 to 40 c.c. of NnCl 30% has been used since November 
1942; it is too early to report its permanent effectiveness, but it does give a fair thrombosis. 
Its advantage is its safety. 

The method of injecting the vein after ligature of the termination of the internal 
saphenous. — Two methods are available. There is that of a puncture with a hypodermic 
needle and the sclerosing agent diffuses down the vessel. I have used this most and it 
has worked satisfactorily. It is particularly indicated where the internal saphenous vein 
is duplicated or its outer and inner branches are large and varicose, when it will distribute 
itself amongst them. The precautions in this method: (1) Fix the needle firmly on the 
syringe to save detachment during the injection with soiling of the wound with the 
irritant fluid. (2) It is easy to push a fine hypodermic needle through both walls of 
the vein and make the injection into the tissues beneath, with tiresome delayed healing. 
(3) Leakage into the wound from the puncture in the vein wall, so this is protected b\ 
momentary pressure of a small swab. (4) Occasionally in incompetent communicating 
veins the valve at the end of the internal saphenous vein is competent and the sclerosing 
fluid does not diffuse and the vein swells up. Method No. 2, now to be described, overcomes 
this. 

Method No. 2. — This consists of the introduction for 12 to 18 in. of a ureteric catheter, 
or an ordinary gum elastic catheter or of a modified Walker Stevenson needle into the 
internal saphenous vein. The sclerosing agent is carried down the vessel around and 
below the knee. This technique was introduced by Unger in 1927, again by Kettel in 
1931, and also recommended in this country by Oldham of Liverpool. In moderate cases 
it saves a second incision, ligature and injection above the knee. It may thrombose the 
veins to the malleoli. It also carries the fluid beyond competent valves in cases o 
communicating vein failure. , 

The technique. — The last 2 in. of the long saphenous xein is exposed, its upper cn 
is tied .and a Spencer Weils is applied at the lower part. A ligature is then passed twice 
round the vein at the middle. The vessel is opened at the upper part and the catlietet 
or special needle is inserted into it as far ns the artery forceps. The ligature, until now 
lying loose, is tightened but not tied. The Spencer Wells is removed and the catheter 
or needle is threaded down the vein without blood leaking. Occasionally obstruction by 
the valves is felt but manipulation overcomes this and it is often possible to introduce 
it 12 in. The injection is 2 to 6 c.c. of quinine and urethane followed by 1 c.c. of Henie 
water to clear the needle or catheter followed by 2 to 6 c.c. of lithocaine, and whils 
this is being introduced the needle or catheter is partially withdrawn. Forcible injection 
is used to spread the fluid as far as possible. The needle or catheter is then taken out, 
keeping the guard ligature tight to prevent loss of blood and soiling of the wound with 
the sclerosing agent, after which this ligature is tied. . . 

The upper end of the vein is transfixed with fine thread in the same way as a hernial 
sac. This' precaution is necessary, because occasionally the main ligature yields, and there 
is no guard between it and the right ventricle. The internal saphenous vein is divided 
below the double ligature. , 

The toilet. — The wound is cleansed to remove soiling with the sclerosing agent aim 
also to determine complete haemostasis. The dead space in the fat which in stout persons 
is considerable, is obliterated by two or three sutures. The skin is accurately closed 
and a firm pressure dressing is applied. 

A danger . — A possible error in the operation is that of ligature and injection ot me 
common femoral Vein. On three occasions I have almost committed this. On the third 
1 had tied and injected the femoral vein when the significance of its engorged state 
arrested attention. Investigation showed the mistake. 

The remedy A temporary ligature was placed 2 in. below the first ligature, the vein 

was opened between two stay sutures, and the interior was irrieated. The lower ligature 
was momentarily released and the blood allowed to sweep out. The heat arc was controlled 
a>min the vein sutured and both ligatures removed. No untoward effects occurred either 

immediately or in three years afterwards. 

Ligature' about the knee.— In cases of extensive vancostt.es of the internal saphenous 
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vein below the knee, I have found superior results follow a second incision, ligature, 
injection and division immediately above the knee. This vessel is marked beforehand 
whilst the patient is standing and sometimes it is obscure on the deep fascia. 

The external saphenous vein. — To ligature and inject the external saphenous vein, the 
patient lies on the face. The incision is the middle line longitudinally, centred at the 
crease of the knee, ft is deepened through the fat and also the deep fascia as the last 
two or three inches of the external saphenous vein lie beneath the latter, occasionally 
even intramuscularly. This deep position explains why incompetence in this vessel is 
overlooked and why to constrict it effectively a tight tourniquet is necessary. The vein lies 
in a fatty bed between the heads of the gastrocnemius muscles and it is defined to its 
union with the popliteal vein into the popliteal space. There is a branch which passes 
upwards from the end of the short saphenous vein which must.be ligatured for this branch 
feeds the clusters of varicose veins occasionally seen at the back and lower part of the 
thigh. Only by the two tourniquet tests can this be detected. The short saphenous vein 
is treated the same as the internal saphenous, taking care with the toilet, htemostasis, 
obliteration of dead space, accurate closure of the skin and a pressure dressing. 

Patients who have had one leg operated on are up in forty-eight hours. When both 
legs are done, thev stay in bed for five to seven days. 


. - Complication's. 

Complications are few and should be seldom. The mortality is so far nil. The com- 
plications are constitutional and local. (1) Occasional buzzing in the ears after the 
injection of quinine. (2) Post-anaesthetic malaise if a spinal or general anaesthetic, 
especially vomiting with the latter. (3) Post-operative pulmonary embolism recurred in 
two cases: one slight, the other moderate occurred after discharge from hospital, both 
caused indifferent health lasting two months. I believe that small emboli are commoner 
than is generally thought. (-4) Post-operative debility especially in hard-worked house- 
wives. The reaction is out of proportion to the operation performed. 

The local complications are: In the mound, delayed healing and sepsis is the commonest. 
1 emphasize this because the unnecessary incapacitation may last two to three months, 
the causes of this delayed healing are, f think, five: (n) The groin is a most potentially 
infected area especially in stout patients. 

(b) Defects in asepsis and surgical technique including deputing the procedure to a 
house surgeon in an out-patient theatre. I respectfully urge that the diagnosis and 
treatment of varicose veins is worthy of a senior’s time. It should be deputed only to 
trained dependable assistants. For consistent success the operation requires the care devoted 
to other major operations, whilst its benefits to patients are of a high order. 

(c) Spilling of the injection fluid, in the fatty wound. 

(d) Hiemostasis is essential for hacmatomn can be considerable in the fatty distensible 
wound, besides which the clot is readily infected from the skin. The dead space in the 
fat is obliterated and a firm pressure dressing applied to prevent the oozing of blood. 

('■’) Lympliorrhoea : The groin is a lymphatic drainage depot. Some of these lymphatics 
are torn and the oozing from them (possibly infected from ulcer or eczema) is controlled 
by obliteration of the dead space and the pressure dressing. 

By good preparation, adequate towelling, aseptic technique, hemostasis, care with the 
sclerosing fluid, accurate sewing up and fixed dressing, the trouble has been abolished. 

/ ain in the mound and leg.— Pain and swelling in the wound and leg with severe 
chemical phlebitis and periphlebitis are occasionally rzet and are sometimes severe. Firm 
bandaging with elastoplast gives relief. Careful estimation of the injection fluid is 
necessary, some patients react excessively. 

subcuticular varices and necrosis of the skin. — Occasionally necrosis of the skin develops 
°'er thrombosed subcuticular varices with the discharge of clot. An elastoplast dressing 
or Unna’s paste bandage relieves this and healing is progressive, and fortunately is quicker 
than after an injection ulcer. 

Eczema . — Obstinate eczema around the ankle is a depressing presentation. It has been 
oftenest due to an incomplete diagnosis and incomplete treatment, incompetence of the 
external saphenous vein having been overlooked. Where this is absent, septic foci 
particularly dead teeth, infected wisdom teeth and septic tonsils are searched for. 

Residual ccdema after treatment of gross varicose veins always yields to the application 
of a Dickson Wright elastic bandage, of whose usefulness I cannot speak too highly. 

Unsclerosed veins. — Unsclerosed veins in the lower half of the leg. especially round the 
ankle, frequently remain after only the high ligature in the groin: the second ligature 
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abene the knee settles most of them and remnants respond to injection, subject to there 
being no incompetence of the external saphenous vein. 

7 he results. The majority of results arc gratifying. The operation is exacting, it 
takes up to half an hour to tie and inject the internal saohenous vein at the groin and 
the knee, lherc is a trickle of indifferent results, some of mv own and some of others 
which cast out complacency regarding tire operation. The standard of cure has groan, 
the aim is to sclerose every varicose vein. This is difficult, especially with the varices 
around the ankle. The disappointments have been due to incomplete diagnosis. The 
internal and external saphenous veins arc incompetent together oftencr than was at first 
thought. No diagnosis of varicose veins is adequate without the two tourniquet tests 
being done. 

Recurrences of varicose veins . — Recurrences of varicose veins after ligature and injection 
of the long saphenous vein arc mainly due to ligature below the point of union with the 
femoral vein, failure to tic branches and variations in the anatomy. An adequate incision 
exposes these points and avoids errors. Small incisions should be rejected. 

In dosing 1 would emphasize the following points: (1) The necessity for a complete 
diagnosis of varicose veins; there arc at least seven possibilities. (2) The need to up-grade 
the condition and the operation to a major one. 

Dr. H. S. Russell said that lie agreed with previous remarks about the prevalence of tire 
condition. If the figure of 4% were to be accepted, though he thought this radter >o\\\ 
it would mean 12,000 cases in the city of Bradford, where he practised, and obvious!; 
all of these could not he treated by radical surgical methods. 

Even if sufficient surgical teams were available, most of these people would be unwilling 
to lose three or four weeks' work as a result of operation, apart from the time spent on 
the waiting list, and in present circumstances he thought they were right, considering 
that the operation was one of election and not necessity. 

In searching for an alternative before the war, he had read a paper by Mr. Dickson 
Wright on combined ligature and injection which seemed promising, but there was the 
’difficulty of maintaining sterility in these out-patient cases and the method of subcutniw" 1 ' 
ligature had been worked out. * s , 

In this method the vein was tied at the highest accessible point, bearing in mind u* 
it could often be felt when it could not be seen. In the first place the patient stood wntf 
the vein was indicated on the skin by marking with an antiseptic dve, or even with > 
ordinary fountain pen. He then lay down, and two wheals were raised with novocain 
solution on either side of the vein at its highest discoverable point. A suture was then 
passed through these two wheals travelling under the vein in the process. A cur' 
needle might lie used for this, or the hypodermic needle method could be used. 

An injection of sclerosing solution was then given at the same point. Dr. Russell fta 
used most of these solutions, starting in 1927 with sod. salicyh, and found little to choo f c 
between them, except that quinine and urethane was apt to cause pain. Of late he ha 
used mostly sod. morrhuatc or ethamolin, both being quite dependable. . . 

After the injection the suture was tied over a pad of gauze or other suitable mater 1 - 1 • 
It was necessary to deal with the tributary veins, but this should be left for a few da;*' 
until the extent of the thrombosis resulting from this first injection could be judge** 
It was usually greater than one would get from the injection alone. The suture " a5 
removed after four days. 

One critic of the method had described it as “ dangerous, painful, and useless to tiro 
patient”. This, he thought, was nonsense. Major E. L. Farquharson (Brit, tiled. /.. 
ii, 453) had described 150 cases treated by this method without untoward consequence*. 
Anv pain which resulted was from the very successful thrombosis and not directly fr° n ' 
the ligature. Anyone who had tried the method would agree that it was very far front 
being useless to the patient. Only the previous day he had seen a patient treated in J» nc 
1941 who had a subcutaneous ligature and a total of 4 c.c. of 5% sod. morrhuate solution 
with a satisfactory thrombosis from the ankle to a point just below the saphenous opening- 
This man said he had forgotten about his varicose vein. “ It was finished.” 

In conclusion Dr. Russell pointed out that there was no competition between this method 
and more radical proceedings, but that it supplied a probability of cure to many who 
bad no hone of cure by injection alone and no chance of Trendelenburg’s operation. 
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JOINT DISCUSSION No. 2. 

Sections of Urology and Neurology 

Chairman— H. L. Attwater, M.Ch. 

(President of the Section of Urology) 

[N ovcmber 26, 1942] 

DISCUSSION ON THE TREATMENT OE THE PARALYSED BLADDER 

Mr. F. J. F. Barrington, Mr. John Everidge, and Mr. A. Clifford Morson : This collective 
report is considered advisable because no single urologist is likely to have an extensive 
experience of the treatment of the paralysed bladder. The changes which occur in the 
bladder and at the internal meatus due to paralysis are well known to every urologist. 
However, it is important to remember that mucous membrane and muscle are devitalized, 
that ulceration may occur, and that the intramural portion of the ureter has lost its tone, 
and is therefore unable to prevent the tegurgitation of urine. In some cases the urethral 
mucous membrane is also devitalized. Hence the impossibility of preventing cystitis, and 
the ever-present danger of death from septic pyelonephritis. It must never be forgotten that 
the overstretching of the bladder musculature during the flaccid or first stage of paralysis 
will jeopardize its power of recovery. 

However skilled the treatment of the paralysed bladder may be it is unlikely that 
cystitis can be entirely prevented, nor does it matter if it is the only complication of 
the urinary tract. On the other hand sepsis can and must be controlled. 

During the 1914-1918 war treatment by catheterization was almost the universal 
piacticc in France and other theatres of war. Those cases which survived the initial 
stages of the paralysis arrived in this country suffering from profound urinary sepsis. 
Most of them came under the care of the late Sir John Thomson-Walker. He insisted 
that the treatment must be suprapubic cystotomy. So convinced was he of the grave 
dangers of catheterization that he stated he considered it to be “ the surgical failure of 
the war ”. It is, with regret that we notice that those responsible for the memorandum 
on “ Injuries of the spinal cord and cauda equina and their treatment ” in the E.M.S. 
instructions issued by the Ministry of Health recommend frequent catheterization or, 
still worse, the tied-in catheter. Drainage by either is inefficient, and under war conditions 
the tied-in catheter is little better than a bung. Urethritis, prostatitis and epididymitis 
are common complications of this treatment. We are of opinion that suprapuhic cystotomy, 
performed before the bladder has become damaged, will save more lives than any other 
method, for although some infection will result, the efficient drainage given by it 
transcends all the disabilities of this minor operation. To avoid the spread of sepsis to 
the prevesical tissues, the trocar and cannula technique with a limited dissection is to 
be recommended: this secures a watertight cystotomy. The opening in the bladder must 
be close to its apex. An angular tube of the White or Malecot variety should be used. 
The tube must be changed evert- ten to fourteen days. Frequent irrigations through 
the tube are necessary, .supplemented bv urethral irrigations if there is much phosphatic 
deposit. Alkalinity of the urine ought to be avoided by giving hexamine and ammonium 
chloride by the mouth as soon as the bladder paralysis is recognized. When the injury 
to the cord is in the dorsal region no anaesthesia is needed. If it is a cauda equina 
lesion it is best to infiltrate skin and abdominal muscles with 1 % novocain. Should the 
latter not be available an excellent substitute is distilled water. The skin incision need 
not be longer than 2 in. After exposure of a small area of the summit of the distended 
bladder a finger is inserted in the wound to draw up the peritoneum. The trocar and 
cannula are plunged immediately below the finger through the anterior vesical wall 
close to its apex and directed towards the bladder base, f lic operation must not be a 
blind one. It is necessary that the trocar has a sharp point with cutting edges. 

With this method of bladder drainage it is possible to convey the patient by stretcher, 
ambulance or train without fear of even temporary retention. In every hospital ship 
and casualty clearing station there should be a surgeon thoroughly familiar with the 
trocar and cannula technique of cystotomy. 

Some authorities claim that the paralysed bladder can be drained efficiently bv what 
is termed tidal drainage. This can only be satisfactory when managed by an intelligent 
and experienced team. Or, theoretical grounds it may have its attractions, but in practice, 
apart from the gross defects due to catheter mishaps, it is debatable whether the anti- 
septic really gets into the bladder in sufficient bulk to justify the extra trouble and 
Feb. — Joint Dis. Xo. 2. — I 
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cumbersome material entailed by the use of the Munro apparatus or its modifications. 
Gangrene of the bladder has been known to occur as a result of this treatment. 

As regards manual compression of the bladder, the E.ftf.S. instructions state that such 
attempts- are dangerous and rarely successful. When the bladder is toneless there is 
considerable risk of rupturing its wall and setting up fatal peritonitis. We fully endorse 
these views. Arc there any contra-indications to suprapubic evstotomv? It may be argued 
that when it is necessary to nurse the patient in the prone position as after laminectomy, - 
a cystotomy wound with its tube is a great inconvenience. The modern angular tube 
fits snugly, not only in the bladder opening, hut against the skin of the abdominal wall, 
and there should be no fear of leakage. How much more distasteful and disturbing 
to the patient is a tied-in catheter fixed in position by strapping round the penis. 
Moreover the urethra cannot retain it longer than a fortnight without the development 
of a purulent discharge, ulceration, and even peri-urethral abscesses; yet continuous 
drainage beyond this time is still imperative. In camln equina lesions, where there is 
true incontinence excoriation of the skin of the penis and often of the scrotum occurs, 
no matter what type of urinal is worn. 

If the bladder docs not recover its function within three months of the onset of the 
lesion it is likely that the patient will he more comfortable with cystotomy drainage. 
Lastly it may he stressed that suprapubic evstotomv is. inadvisable in all cases where there 
is a reasonable chance of recovery of the bladder function within a short time; but who 
can accurately determine what length that time will he? Recovery is rare in crushes 
from fracture dislocations, less rare in bullet wounds, and common in transverse myelitis, 
concussion and contusions of the cord. In certain circumstances, such as the removal 
of a tumour pressing on the cord, when the surgeon expects that function will be restored 
within a fortnight of the operation, catheterization can be adopted in preference » 

cystotomy. 

So long as normal evacuation of the bladder is impossible there will be damage to 
the kidneys, unless the vesical pressure is reduced. A temporary cystotomy avoids this 
danger. The re-education of the bladder to function normally can be done bv pcgg in S 
the tube two to four hours daily. If urine escapes from the urethra during this time it 
is an indication that expulsive power is returning. The period of re-education may w 
as long as twelve months. , , 

In the second or chronic stage of paralysis, as soon ns the vesical pressure reaches 
a certain height automatic micturition occurs; this is well seen in the tabetic bladder- 
Provided there is no instrumentation the urinary infection is slight, but serious damage 
to the kidneys occurs under these conditions. It is advisable to check up the degree 0 
this damage at intervals by renal function tests, and when they indicate that the ktdne) 
failure is becoming serious a supranubic cystotomy is a necessity. Another complication' 
of the automatic bladder is the formation of phosphatic calculi, which increase sepsis 
by their presence and interfere with the reflex discharge of urine. 

To summarize our views: There is no serious contra-indication to suprapubic cystotom. 
for the paralysed bladder, whatever may be the cause, and we believe that more h' es 
will be saved by this method of treatment than by any other. ... 

Mr. E. W. Riches : The treatment of the paralysed bladder . — After any spinal inj ur ,' 
with paraplegia the final stage of the bladder function may be one of voluntary micturition, 
or of automatic micturition. In rare cases there is permanent retention, and in even few f r 
permanent incontinence, but as the best treatment cf both of these is by suprapubic 
cystotomy I shall say no more about them. - 

Voluntary micturition may develop after retention in partial iesions at any level oi 
the cord or cauda equina. In its final stage it differs from the normal only in so far as 
it is modified by infection produced during treatment, and by the not infrequent presence 
of a small amount of residual urine. It can also be distinguished from a normal bladder 
by cystometry. This is the most desirable form of micturition to attain, especially 
treatment has left the bladder uninfected. . 

Automatic micturition . — The working of the automatic bladder which follows Injuries 
of the supralumbar cord differs from that which follows cauda equina lesions; lesions 
of the lumbar segments may produce either type according to their exact level and 


After complete lesions at the higher level urine is passed by a periodic reflex. lh»' 
rt is entirelv involuntarv; it mav rarelv be preceded bv a sensation of vesical distension 
, . T warning is verv brief; it mav be set off by strain or movement. Urine is then 
!w rhnrned in a powerful stream which can neither be delayed nor interrupted by the 
attentfnor can he feel it passing through the urethra. The act may occur at intervals 

° f This ' i s' of micturition: the patient is usually bedridden and 
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must keep a urinal in place at all times if he is to avoid a wet bed to aggravate the 
pressure sores which are probably already present. Such patients are much better served 

bv a suorapubic cystotomy. . 

The tvpe of automatic micturition which follows lesions of the cauda equina is less highly 
developed than the periodic reflex bladder of cord lesions, depending as it does on a 
peripheral reflex mechanism uninfluenced by intact segments of the cord. It takes longer 
to appear; distension of the bladder can usually be appreciated and there is a warning 
period, often of several minutes, before urination. The act is then started by straining; 
this produces secondary contractions in the detrusor and a good stream is passed as 
long as the straining is continued and until the bladder is completely or almost completely 
emptied. The patient usually remains dry until the next evacuation which may be from 
one to four hours later, and" by regulating his fluid intake he is frequently able to go 
through the night undisturbed. If the bladder is allowed to overdistend an involuntary- 
contraction takes place and it empties reflexlv. This form of micturition is quite com- 
patible with a reasonably normal life for a man, and for some women. 

Thus if micturition is to be performed through the normal channel the only satisfactory 
methods are the voluntary act, or the poorly developed periodic reflex of a cauda equina 
legion, sometimes called the autonomous bladder. The periodic reflex of a spinal lesion 
is better replaced by suprapubic cystotomy, and this being so it is surely wise in these 
cases to do the evstotomy at as early a stage as possible, before the advent of ascending 
infection. Should the case subsequently prove to have an incomplete lesion the presence 
of a suprapubic tube will not prevent the return of voluntary micturition if other factors 
allow it, and the fistula will close quickly. 

The main urinary obstacles to the development of a satisfactory autonomous 
bladder or the return of voluntary micturition are infection, leakage of urine and over- 
distension of the bladder. Infection is the most important, and its importance lies not 
so much in the cystitis produced, although this delays the development of the micturition 
mechanism, as in the fact that infection in a bladder which cannot empty freely leads 
to a rapid ascending infection and pyelonephritis. This is a condition which will kill the 
patient either in its acute stage, or, if it becomes chronic, at a later stage from chronic 
urinary sepsis with or without stone formation. Infection is introduced by catheterization, 
and sometimes by the first and only catheterization; > there are in conditions of war 
many reasons why a proper aseptic technique cannot be maintained. Leakage of urine 
over anaesthetic areas will increase the liability to and severity' of pressure sores and will 
thus contribute to the general illness; the combination of urinary sepsis with deep 
sloughing bedsores gives 'rise to a grave state of toxtemia from which full recovery is 
unlikely. Leakage of urine may result from the stage of overflow incontinence which 
develops at a varying interval after the initial complete retention, but it may also follow 
a badly performed suprapubic cystotomy. Overdistension of the bladder is probably the 
least important factor and is only dangerous if prolonged; then it may lead to a permanent 
loss of tone in the detrusor which defeats the object in view. It has been stated that 
overdistension may lead to sloughing of the whole bladder mucous membrane, but I have 
never seen such a case; it would appear to be a possibilitv if the bladder were infected 
by catheterization and then allowed to become distended again. During the last war 
a few cases were left distended for as long as four days and still developed automatic 
micturition without infection (Vellacott and Webb-] ohnson, 1919). Overdistension mav 
continue for an indefinite period before overflow incontinence occurs; the average period 
of retention was given by Thomson- Walker (1917) as fifty-five days, but it is not clear 
if this included the stage of retention with overflow. In a series of cases in this war 
the average period of retention was fifteen days. 

Treatment . — The treatment required for the bladder will depend on the stage at which 
the case is seen and the surgical facilities immediately available. In the early stage of 
complete retention when facilities are likely to be absent there is no immediate need to 
empty the bladder, and it can safely be left for at least twenty-four hours; this is contrary 
to the accepted teaching that the passage of a catheter must never be neglected. I would 
lather say that in no circumstances must a catheter be passed under such conditions. 
l( there is further delay overflow incontinence is likelv to develop, and this does not 
introduce infection nor gross overdistension: its only disadvantage is the effect of leakage 
of urine in promoting pressure sores. If after twentv-four hours it has not developed, 
and circumstances arc still unfavourable, and particularly if the patient is in pain then 
suprapubic aspiration with a lumbar puncture or serum needle should be done with 
aseptic precautions, and a note made of its time so that it can be repeated in six hours. 
Further aspirations if necessary must be at shorter intervals and there is probablv a limit 
to the number before extravasation occurs. When the patient reaches better surgical 
surroundings suprapubic cystotomy should be done, and it is most important that the 
fistula should be made high, at a point half-way between the umbilicus and svmphvsis. This 
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can easily be done through a short transverse incision at this level, but for the occasional 
operator a vertical incision may be preferred provided it occupies only the middle two- 
fourths of the line joining the umbilicus and svmphvsis and that the tube is brought 
out at the mid-point of the incision. The conimonlv advised puncture just above the 
symphysis always leaks, at least for the first week and often for months, and it allows 
the bladder to contract unduly. The high incision gives a long oblique track which is 
watertight and which prevents the bladder from sinking into the pelvis. A low suprapubic 
cystotomy is rather like a badly planned amputation in that it is unsatisfactory for the 
provision of an appliance and it cannot be altered except bv a drastic operation. The 
establishment of a proper suprapubic fistula will not prevent the development either of 
voluntary micturition or of a periodic reflex although it mav delay it in cases where the 
nerve injury is incomplete. It will not prevent infection of the bladder, in fact scroe 
degree of cystitis is inevitable, but it will prevent pyelonephritis if properly cared for. 
The former is curable, the latter not. Tho subsequent treatment of the case is relatively 
easy from the bladder point of view and will include urinary antiseptics and lavage. 
This may be done by an automatic tidal drainage apparatus when the fistula is properly 
sealed round the catheter. 

If the patient can be transferred in the first twenty-four hours to a properly equipped 
hospital or more particularly to a special centre where such cases are concentrated the 
treatment may. be different, and it "is onlv under these conditions that catheterization 
should be allowed. If the nerve lesion appears slight regular intermittent catheterization 
may be done with a proper ritual for a limited period not exceeding two days- Good 
results have been obtained in some cases bv this method in the snecinl centres. If there 
is no voluntary or automatic micturition after this period the method must be abandoned 
and replaced either by high suprapubic evstotomy or by an indwelling urethral catheter 
with tidal drainage. I have left anv mention of this method until the end; with scruplin' 11 -' 
care, constant attention, and an intelligent patient it is perfectly satisfactory, but an 
ineffective tidal drainage is worse than useless and will rapidly be followed by ascending 
infection. Cvstometric measurements should be made in order to determine the filling 
pressure required for each type of bladder. . 

In conclusion, the worst cases of urinary infection 1 have seen in this war have folio"'" 
the prolonged use of an indwelling catheter, but thev are closely followed by those treats 
by intermittent catheterization. This appears to be still the most popular method in 
general use both at home and in the field for the initial treatment, and it has frequent!; 
led to an incurable infection which is present before the patient reaches a special centre 
and which eventually kills him. 

REFERENCES 

THOMS ON-WALKER, J. W. (HUT) Lancer (i), ITS. 

VELLACOTT, P. N., and WEBB-JOHNSON, A. E. (1019) Lower (i>, T33. 


Mr. A. Sutcliffe Kerr ; The majority of the 65 cases of spinal injury which have been 
treated in an E.M.S. Spinal Injuries Centre were admitted some weeks or months after the 
initial injury. An opportunity was thus afforded to see the intermediate and late result* 
of a variety of methods of initial treatment. Overflow, manual expression, intermittent 
catheterization, tied-in catheters and low suprapubic cystotomy have all given very ban 
results. . 

A high suprapubic evstotomv is satisfactory and is probably the most generally usetu 
method for treatment of paraplegic patients under difficult conditions in war-time. In our 
experience, however, it does not offer the positive advantages of a tidal drainage apparatus. 
After long and very satisfactory experience with the Munro Drip type we have recently 
adopted the Beilis type as modified by Captain O. W. Stewart, R.C.A.M.C.. in the LnvceC 
1942. (i), 287, and have found it even more efficient and simple to control. 

Where a patient has the good fortune to be admitted to a well-equipped hospital 
immediately after his injury we believe that tidal drainage should be instituted at once, 
as it will prevent the onset' of urinary sepsis, the patient is kept dry. he can be turned 
for nursine at will, and the musculature of the vesical wall is forced to adopt its norma! 
physiological rhvthrn of expansion and contraction. 

1 It is a striking fact that although a tied-in catheter is employed in tidal drainage we 
have not seen a single case of clinical urethritis following its use. 

Mr C A Wells suggests that a possible explanation for this may lie in the fact that 
ihe tied in catheter allows a small pool of stagnant urine to collect just above die interna! 
cnhinricr and that infection spreads from there by gravity into the posterior urethra 
Xd thence to the whole urethral canal along the wall of the catheter. With tidal 
linage the t^e can never stagnate owing to the positive filling and emptying 
of the S b!ndder at regular intervals and the focus for urethritis is thus removed. 
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Urinary calculi occurred in only two cases— neither of whom had had tidal drainage. 
Apart from the use of ammonium chloride to maintain acid urine, oral urinary’ anti- 
septics do hot appear to be of much value. 

The regime recommended is: (1) If possible establish tidal drainage as soon as 
interference with bladder is discovered. (2) Under difficult conditions perforin a high 
suprapubic cystotomy'. (3) If this is impossible perform suprapubic aspiration by a serum 
needle (as recommended by Mr. E. W. Riches) but do not repeat more than once. 
In very’ late stages where an automatic bladder does not become established and it is 
evident that recovery is not going to occur a high suprapubic cystotomy becomes the 
method of choice. 

Mr. H. P. Winsbury-White : Some very important lessons were learned as the result of 
treatment of these cases during the last war; it would certainly be a pity if we failed 
to benefit bv them: (1) First of all that regular catheterization sooner or later sets the 
patient on the downward path in the majority of cases. (2) That suprapubic cystotomy 
is eminently satisfactory when carried out early and with a technique which ensures a 
watertight drainage, and when the watertight drainage is maintained during the con- 
valescence. 

With catheterization bad results are obtained even when the strictest precautions are 
taken with regard to asepsis, and prolonged indwelling catheter drainage will at a later 
date lead to urethral stricture. 

With regard to an operative technique which will produce watertight drainage, Mr. 
Morson’s trocar is eminently satisfactory but there is an even simpler apparatus whereby 
a Malecot tube with a reinforced end is introduced into the bladder by means of a 
sharp pointed trocar. (Screen demonstration.) 

During the convalescence considerable supervision is essential if watertight suprapubic 
drainage is to be maintained. It is so easy for a self-retaining tube to be dragged out 
of the bladder, especially if it drains into a bottle at the side of the bed. As a precaution 
I prefer to drain the tube into a bottle between the thighs. When it is advisable 
to change from the self-retaining tube to the permanent suprapubic apparatus complete 
watertightness can still be maintained if the precaution has been taken to see that the 
last self-retaining tube is several sizes smaller than the tube of the permanent apparatus. 
The importance of preventing leakage round the tube cannot be over-emphasized, as it 
is not difficult for bed-sores to occur with a fatal result if leakage supervenes. 

Mr. K. I. Nissen ’. With regard to initial treatment I do not think that aspiration of the 
bladder will find-general favour. — As a rule, urinary excretion is depressed for a period 
after the accident. The bladder can safely' be allowed to distend well up to the umbilicus, 
by which time the patient will be under hospital conditions. 

Tidal drainage should be reserved for hospitals where the skill and attention given 
is of a high order. It can follow a short period of careful intermittent catheterization, 
but is contra-indicated in established sepsis, when suprapubic drainage should be per- 
formed without delay. Urinary sepsis developing during tidal drainage may be masked 
by dilution. Again it is an indication for radical drainage. Stewart’s modification of the 
Beilis apparatus is simple and excellent. The capacity of the tubing is small, and there 
is no doubt that the irrigating fluid enters the bladder. 

Suprapubic drainage is of greatest use under Service conditions. The sloping track 
given by inserting the tube well above the pubis hardly leaks at all. The wound heals 
normally, however severe and high the. paraplegia. In cases recovering urinary control, 
the tube is spigsged for increasing periods till the bladder capacity is good and the 
residual urine low. The fistula is then allowed to close spontaneously and may be 
expected to heal within two weeks. Normal function can be regained after drainage for 
as long as a vear. 

Stone formation follows prolonged recumbency in traumatic paraplegia with distressing 
frequency. No form of drainage need interfere with the frequent turning of the patient 
from one side to the other during the day. The high suprapubic tube allows a plaster 
lacket to be applied with full purchase over the pubis, and a recovering patient may then 
be allowed out of bed. Similarly, tidal drainage may be interrupted during the day. Plaster 
beds, though most useful at times, tend tc interfere with mobilization of the trunk as 
opposed to the limbs, and should be discarded as soon as possible in favour of a sorbo 
mattress and frequent turning. 

Mr. Charles Wells : I hate seen tidal drainage in use and have been greatly impressed 
with its efficacy. 

It is important to distinguish between conditions obtaining in the field and those 
obtaining in civilian practice, including the treatment of air-raid casualties. In all cases, 
it is certainly right to condemn the use of a catheter. In the field it is probablv right 
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to .itlwicate suprapubic drainage as being simple, straightforward and universally applic- 
e. In the remaining eases, however, the position is different and it is a mistake to 
reduce all treatment to the same level unless one is satisfied that the method advocated 
is on all counts the best method. Tidal drainage should not he condemned out of hand 
beloie it has been seen in use. In the hands of Mr. Kerr and his colleagues, neither 
sepsis nor urethritis has occurred. , 

Mr. Wells then described a simplification of the Munro apparatus and also mentioned 
the importance of using a catheter small enough to fit loosclv in the urethra. The 
apparatus he described ensures constant drainage by means of a simple water trap and 
can be more easily set up than other forms of apparatus in common use (see fig.). 



Mr. C. P. Sames : I have had a limited experience of tidal drainage at St. Maty-' - 
using a modification described by Laurie and Nathan. I cannot say that I have foun 
the freedom from infection so universal as one is led to suppose, although I am interests 
to hear the suggestions put forward as to why this might be expected. However, it wow 
seem to me that one still has the universal bogie of indwelling catheters, namely lire dint! 5 
and possibly danger of stricture formation. The major cause for urethritis is surely not 
so much direct bacteriological infection but the diminishing local resistance as the resu 
of trauma from the constant friction of indwelling catheters. The penis and catheter, 
however well fixed — there is no ideal method yet described — are never for a moment 
at rest. Following upon the first principles of orthopaedics it might be desirable o" 1 
perhaps a little impracticable to immobilize the penis and catheter and surrounding P nrts 
in plaster of Paris. 

Mr. Clifford Morson : I am pleased to note that the majority of the speakers supported 
the cystotomv treatment and stressed the importance of the correct position of the fistula. 
] see no reason to withdraw my criticism of the Munro apparatus and its modifications. 
Such treatment means partial immobilization of the patient over a long period which 
leads to urinary stasis and therefore an increase of sepsis and the danger of iithinsis. 
An important adjunct to a trocar and cannula cystotomy is that it enables the patient 
to sit in a chair, from the commencement of the treatment. Mr. Sanies’ explanation of 
the cause of urethritis with an indwelling catheter being due to constant friction is of 
course the correct one. I regret that Mr. Riches, in an otherwise excellent survey of die 
mrilvsed bladder, should advocate suprapubic puncture with a serum needle to be repeated 
at intervals - in the majority of cases this method will lead to prevesical cellulitis. 



Sectional 
page 1 


Proceedings of the Royal Society of Medicine 


Yol. xxxvi 
203 


Section of Urology 

President— H. L. Attwater, M.Ch. 
{October 22, 1942] 


Specimens zeere sliozvn ns follozcs : 

Mr. A. Wilfrid Adams : 

(1) Carcinoma of Right Ureter. Total Nephro-ureterectomy in December 1939. 
(2) Hydronephrosis from Past Focal Septic Nephritis. 

Mr. J. Scholefield : 

(1) Congenital Obstruction in the Posterior Urethra. (2) Urethral Foreign Body. 

Mr. T. J. Millin : 

Hypernephroma of One Kidney; Solitary Cyst of Opposite Kidney. 

Mr. Douglas F. Freebody : 

Carcinoma of the Adrenal Cortex. 

Mr. Alex. E. Roche : 

(1) Calculous Hydronephrosis. (2) Calculous Hrcmaroncplirosis with Squamous-cell 
Carcinoma and Hyperpicsis. (3) Htemorrhage into Solitary Renal Cyst. 

Mr. J. Gabe : 

(I) Wilms’ Tumour. (2) Multiple Renal and Ureteric Calculi in a Child of 6 Years. 
Mr. E. W. Riches : 

Ossifying Retroperitoneal Fibroma. 

Mr. Hugh Donovan : 

Colon Showing Injury in Fatal Case of Acute Mercurial Poisoning Due to Absorption 
of Oxvcyanide of Mercury from Urinary Tract During Per-urcthral Resection of Prostate. 

E. T-, aged 31. Admitted with acute retention. Indwelling catheter. 

Blood urea: 36 tng.%. Urea concentration test: 2-4%, 3-0%, 30%. 

Operation. — Per-urethral resection of small adenomatous prostate carried out by 
the McCarthy instrument six days later; duration of procedure about one and a quarter 
hours. Lotion used S pints of I : 10,000 solution of mercuric oxvcyanide. Nine hours 
later onset of severe rectal ha:morrhagc caused exsanguination and collapse; trans- 
fused with 2 pints of blood with improvement. Urinary secretion maintained. Urine 
contained only a haze of albumin and no casts. 

Relapse began on fourth post operative day with distension, vomiting and continued 
diarrhoza. Twenty-four-hour specimen of urine collected from sixth to seventh dav 
did not show any mercurv. Death occurred on the tenth day. 

The illness was apvrexial ; there was no salivation ; tenderness in the lower abdomen 
was noted in the earlier stages. 

Post mortem The essential finding was a colon whose whole lining mucosa 

was infiltrated with blood and, in places, the site of superficial necrosis. The pro- 
static cavity and bladder had the usual appearance. There was Some thickening 
of the perivesical tissues. The ureters and renal pelves were not dilated. 

The pathological report on the large intestine, liver and kidney was made bv 
Professor G. Haswell Wilson. 

Examination of the large intestine. — In the fresh state the mucous membrane through- 
out the whole extent of the large intestine was black in colour. This appeared to 
be the result of a haemorrhagic type of enteritis with subsequent darkening of the 
haemorrhage by post-mortem changes. The whole thickness of the mucous membrane 
was soft and pulpv and the underlying muscle was exposed in places. There was 
no suppuration and the appearances did not resemble those of any kind of infective 
enteritis. They corresponded in every respect to those produced by acute mercurial 
poisoning. 

The mounted preparation presents a somewhat different appearance as the greater 
part of the necrotic material has been lost in the preparation of the specimen. The 
mucous membrane shows a crumbling disintegrating appearance with ulcers extendin'* 
down to the muscular coat. Some irregular congestion is apparent owing to tnc 
exposure of the submucous plexus but the appearances do not suggest any of ffie 
ordinary types of enteritis. 

Microscopic examination of the intestine reveals almost complete necrosis of the 
epithelial lining. Only occasional small clusters of epithelium still persist. The 
Feb. — Urol. 1 
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greater part of the necrotic material has been lost but the superficial part of the bowel 
still shows a considerable layer of necrosis and in relation to this there are many 
vessels of considerable size, some of which arc implicated in the necrosing process. 
I here is remarkably little inflammatory reaction and only a suggestion of any attempt 
at repair. A small amount of what appears to be fibrin is scattered through the oedema- 
tou? submucous layer. Considered as a whole the changes suggest that the necrosis 
has been the result of chemical rather than toxic action. 

Examination of l ii’cr . — The liver shows evidence of early porta! cirrhosis and in 
addition there is widespread cloudy swelling and oedema with occasional cells which 
appear to be completely necrotic and some small areas of bile stasis. 

Examination of kidney . — The substance of the kidney is cedematous and there is a 
trace of albuminous exudate in some of the Bowman’s spaces but there is no other strik- 
ing change in the glomeruli. Extensive damage is present in the epithelium of the con- 
voluted tubules and Hcnle's loops. In these the condition of the epithelium vane; 
front cloudy swelling with some loss of nuclear staining to complete necrosis and 
partial disintegration of the affected cells. Coagulated albuminous material and 
epithelial debris are present in some of the tubules at a lower level. 

It is to be noted that in the fresh state the liver and kidneys appeared to be anremic 
but they showed no gross evidence either of toxic damage or the effects, of sepsis and 
the gross changes were limited to the mucous membrane of the large intestine. 

Presumably several ounces of the solution of the mercury salt must have » 
absorbed. 


hf unitary 2S, 1943] 

Crises and Specimens were shown as follows : 

Major F. A. Simeone, U.S.A.M.C.: 

Tuberculous Kidney. 

Major James M. Campbell, R.C.A.M.C.: 

Sulpliapyridinc Anuria. (Case Report.) 

Capt. Van Wyck, R.C.A.M.C.: 

Bilateral Hydronephrosis. 

Mr. Louis R. Chaiken : 

Spontaneous Rupture of the Bladder. 

Mr. O. E. J. McOustra : 

Calcification of Kidney and Ureter. 

Mr. E. W. Riches : 

Carbuncle of Kidney. 

Mr. R. H. O. B. Robinson : 

Bilateral Renal Calculi. (From Two Cases.) 

Mr. D. Lang Stevenson : 

Giant Bilateral Renal Calculi. 

Mr. Alex, E. Roche : 

Nephro-ureterectomv for Large Ureteric Calculi. 

Mr. A. Wilfrid Adams : 

Massive Calculus in Vesical Diverticulum. 

Mr. J. Gabe : 

Foreign Bodies Removed from Bladder. 

Mr. F. McG. Loughnane : . . 

(1) Ectopia Vesicte. (2) Genital Tuberculosis. (3) Cyst of the Prostate. (4) Cystic Caicui • 

Mr. Clifford Morson and Mr. R. Blunden : 

Ureteric Transplantation into the Bowel and Total Cystectomy for Carcinoma of tin 
Bladder. 

Mr. G. H. C. Ovens : 

Stone (3)4 lb.) Successfully Removed from Bladder. 

Mr. H. P. Winsbury-White : 

Vesical Diverticulum. 
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Section of Anaesthetics 

President— A. W. Mattheut 
[ December 4, 1942] 

The Oxford Vaporizer in Routine Hospital Practice 

By Freda B. Bannister, M.A., M.D., D.A. 

The Oxford vaporizer has now been in regular use in the Radcliffe Infirmary for about 
two years. Cases" anaesthetized with it have not been specially selected. 

Premedication . — The average adult patient has usually had morphia gr. 1/6, hyoscjne 
gr. 1/150, given one and a half to two hours before operation. Children under 10 have 
generally had atropine only. In many cases, basal anesthesia has been produced, for 
children", with nembutal by mouth, gr. 0-6/14 lb., for adults, with avertin 0-08 to 0-1 c.c.j 
kilo body-weight, or with pentothal given intravenously immediately before ether given 
as the main anesthetic. Any difficulties experienced during induction have been related 
chiefly to premedication in the form of morphia incorrectly given, i.e. given too near the 
time of anesthesia. 

Induction . — Most commonly induction has been by ethyl chloride to ether anesthesia, 
ethyl chloride being sprayed into an induction bag, now a standard part of the equipment. 
Nitrous oxide can be used for inducing anesthesia by admitting it to the apparatus from 
a cylinder attached. After avertin or pentothal, ether anesthesia may be started at once, 
or ethyl chloride used as an intermediary. Vinestbene-ether or trilene-ether sequences 
have also been used. 

"When using ether alone, the patient will soon tolerate 2% ether, delivered to him by 
pressing on the concertina-bag before the mask is lowered on his face. It should not be 
lowered until he has had several breaths and become analgesic. When he is breathing 
2% easily and deeplv, the percentage can be raised gradually, allowing about four breaths 
on each higher percentage until the depth of antesthesia required is attained. For 
abdominal operations, to be sure anaesthesia is sufficiently deep, the average fit patient 
should have tolerated 25% ether for two or three minutes before the surgeon begins. 
Thereafter a much lower maintenance percentage can be used, e.g. 7% to 12%. 

Ethyl chloride should be used so that surgical anaesthesia is just attained, and the change 
then made to ether, when 15% is usually tolerated. 

Where anaesthesia has been begun with avertin or pentothal, about 5% ether is usuallv 
inhaled without disturbance, and the percentage can be increased from this as before. 

Use and limitations of the machine . — This machine was designed for ether anaesthesia. 
It can be used for any type of case in contrast to closed-circuit anaesthesia which cannot 
be used satisfactorily unless the circuit can be made gas-tight and which is therefore 
not a method for operations on the throat, for example, where the Bovle-Davis gag is 
used. The machine can also be used instead of open-drop ether which is not practicable 
for prolonged operations in the region of the head and neck. 

By means of the reservoir (concertina) bag the machine can be used as a resuscitator 
when required. 

With the Oxford vaporizer good ether anxsthesin can be given by an inexperienced 
person under supervision, thus enabling an an.-esthetist to supervise several cases at once 
This may be of advantage also for the single-handed surgeon (e.g. on board ship) who 
can induce the anaesthesia himself and then allow an assistant under his supervision to 
continue with it while the operation is carried out. Hence those using the apparatus can 
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quickly be trained to adjust the dose of ether so that the lightest possible level of 
anaesthesia satisfactory for the operation is maintained. It is true that the skilled 
anesthetist can achieve this satisfactorily with almost anv apparatus, even with open-drop 
ether; but with other apparatus, e.g. with the Boyle’s machine, far more experience is 
needed to give a good anaesthetic. The inexpert anaesthetist often maintains too deep a 
level of anaesthesia — which usually means unnecessary and prolonged post-operative 
depression. 


Anaesthesia here compared with ether anaesthesia achieved bv other means, resemble? 
most closely that of the closed-circuit (C.O.-ahsorption) method. Ether from the vaporizer 
reaches the patient at about room temperature and the air inhaled with it is partly 
saturated with water vapour. 


The degree of anaesthesia is easily controlled and ether may be administered in measured 
concentrations adjustable to anv required value bv a single control which, once adjusted, 
gives an almost steady percentage of ether. A difficulty with ether which often leads to the 
maintenance of too deep a level of anaesthesia is, that when keeping a light level, an 
unexpected, strong surgical stimulus may disturb nnresthesia and lead to its rapid lightening, 
with perhaps straining or coughing. " With ether alone it is then difficult to deepen 
anaesthesia again without disturbing the surgeon. To prevent this upset, I have found » 
useful to test the patient every five to ten minutes in the following way: for an abdominal 
operation on a fairly fit adult, where after a quarter of an hour or so the maintenance 
value may be about 7% ether, the test is made by pushing the control lever rapidly t0 
and keeping it there while the patient takes two breaths only of this percentage, then 
returning it to the maintenance percentage. If anaesthesia has lightened unduly, then 
three or four breaths after this stimulus there will be a momentary disturbance of tns 
rhythm of respiration, or the patient may swallow. This does not lend to any change 
which disturbs the surgeon, but is a warning that the level of an.xsthesia is too Jitpt 
and should he deepened at once by increasing the ether percentage gradually, allowing 
four breaths on each higher percentage until the test no 'longer produces any response- 
Thc maintenance percentage will then need to be higher for a short time, but later may c 
reduced again. For extra-abdominal operations it is not necessary to advance the w\tt 
to 25%, during testing, since this is a very strong stimulus; usually I make 15% the testing 
level for such operations. 


Disadvantages . — These are merely those of ether generally, however it is given: «- 
plosibilitv; a (possibly) greater tendency to post-operative sickness (especially as compar 
with such general anaesthesia as pentothaf followed by nitrous oxide and oxygen t° r 
extra-abdominal work) and a tendency to laryngeal spasm in light anaesthesia. 

There are some practical points to be remembered with this apparatus: (1) Befow 
using, and from time to time during use. check the thermometer to ensure that tnc 
apparatus has been “ charged ” with heat before use. Otherwise the percentage of ether 
the patient receives is less than that shown on the indicating lever, (2) Induction win 
this machine using ether alone is more rapid than with open-drop ether. (3) The eth 
percentage shown is accurate to an average of 1-5% with an adult patient inspiring ether 
from the machine at an average rate and depth of respiration. 

Post-operative findings . — A careful follow-up of cases, a daily routine in the Rndcliffe 
Infirmary, Oxford, has failed to show any difference between ether anxsthesia front the 
Oxford vaporizer and ether, antesthesia by other means. 


Summary 

The Oxford vaporizer, used for about two years, has proved itself an eminently practical 
machine for ether anaesthesia, portable and not requiring cylinders of nitrous oxide ana 
oxygen. Any condition of general anxsthesia required and for which ether is not contra- 
indicated because of explosion risks, has been obtained satisfactorily with it. By the 
possibility of using ether "in any required tow concentration new aspects of ether anaesthesia 
are revealed. The occasional’ anaesthetist can learn to give safer and better an.-esthetirs 
with this than with many other machines now available. 
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[February 5, 1943] 


R.C.A.M.C. Anaesthetic Experiences : 
Dieppe Raid Casualties, August 19 — 20, 1942 


By Colonel B. C. Leech. E.D., R.C.A.M.C. 


This report of the experiences of several R.C.A.M.C. anaesthetists, covering, those Dieppe 
casualties who were brought back to England, has been prepared primarily in order to 
provide permanent record; secondly with the purpose of giving our Canadian anaesthetists 
themselves a complete picture of what took place and how problems were met in a few of 
our military hospitals. 

The raid on Dieppe (August 19, 1942) called the “Jubilee Operation”, was a recon- 
naissance in force, and was undertaken as a combined operation with Navy, Army and 
Air Force co-operating. It had been carefully planned and thoroughly rehearsed in great 
detail. Medical arrangements for collection, first-aid treatment, evacuation to home ports 
and reception therein, of an anticipated large number of casualties, were also carefully 
prepared and rehearsed. That these could not be carried out as planned was entirely 
unpredictable. 

The miserable luck of a chance encounter during darkness, and only a few miles 
off the French shore, between some of our forward vessels and a tiny German coastwise 
convoy, had a very serious effect upon the whole operation. These forward vessels carried 
Commando troops whose special job was to silence an important battery of artillery 
which could cover the Dieppe beach from our left. The enemv was thus warned and 
alarmed. Few of this party" ever succeeded in making a beach landing, and those who 
did were unable to silence these gun positions. 

In spite of this, the main thrust went straight on as planned, but the resulting losses 
were very heavy. Collecting posts, under shelter of the breakwater, were manned by 
regimental medical officers, but the open beach, which had to be crossed in order to place 
casualties upon the landing barges, was swept by enfilade fire from rifles, machine guns, 
mortars and artillery. Even after being loaded with wounded many of these craft were 
sunk by shell-fire after pushing out into varying depths of sea. 

Most of the returning Canadian wounded reached Canadian military hospitals or 
casualty clearing stations in this country, and a few reached British hospitals. Many 
of the wounded who got back had been in the sea once or even twice, having had landing 
barges sunk beneath them. Practicallv all wounded who were successfully returned came 
back aboard destroyers under the unforeseen conditions of crowding and limited medical 
care. 

Splendid work in unloading these ships and giving urgent first aid at the docks was 
carried out by two Canadian field ambulance units (one of which had hurriedly to move 
15 miles in darkness and in rain and set up again on the docks in order to handle the 
destroyer-borne wounded). Here rechauffement, hot drinks and adjustment of dressings 
took place, and the patients were loaded into Canadian motor ambulance convoys and taken 
to Canadian military hospitals, the nearest of which were from 22 to 40 miles inland. 
One ambulance train was used, and carried patients from the South Coast to an inland 
area. 

For security reasons our military general hospitals were not advised of the operation 
until approximately 0725 hours on the morning of August 19, 1942. Preparation was 
then hastily made for the immediate handling of surgical cases to be spread among five 
of our general hospitals. Two casualty clearing stations were also prepared for handling 
minor cases. ' ~ 6 


Thf. Casualties 

Of the casualties brought in, 65% were found to be in need of immediate surgery 
requiring anesthesia Of the remainder, several were considered hopeless and the balance 
not urgent. Multiple wounds were the rule rather than the exception, and were caused 
by bomb or shell fragments, and also by repeated woundings. The different hospitals 

fficidcnce' approximately 62 % ,°° °° * ““ ***** from mU,li P ,e " ounds = —age 
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A rough anatomical classification of the cases receiving immediate operation 
follows. (Note . — Any case may appear in two or more classes): 


Intracranial 

Intrathoracic 

(15 additional cases not operated) 

Intra-abdominal 

(At least 6 additional cases not operated, 5 result- 
ing in early death and 1 in recovery following 
subsequent drainage of pelvic abscess) 

Extremities with compound fractures ... 

Multiple wounds (estimated) 


= 1-5% approx. 
= 2-5% approx. 

= 2-0% approx. 


=30-0% approx. 
=62-0% approx. 


(Note . — The above leaves us uninformed as to the relationship of these figures to die 
total incidence of intracranial, intrathoracic and intra-abdominal woundings which nwr 
have been inflicted, an answer which, of course, can never be obtained.) . 

The influence of exposure to the elements upon these casualties can only be estimated 
by the fact that many wounded were subjected to drenching in cold sea water for varying 
periods; and also by the time factor. Time clausing between trauma and induction of 
anaesthesia for surgery varied from twelve to fifty-eight hours, the average being thirty 
and a half hours. Pre-operative shock was treated in 10°), of cases. Of these only about 
1% were noted as being in serious shock or collapse. 


Anaesthesia 

The hospital centres handling these casualties consisted of the following: Five general 
hospitals, R.C.A.M.C.; two specialized hospitals. R.C.A.M.C.; two casualty clearing stations 
R.C.A.M.C. ' , 

At each of the above centres practically all types of modern anaesthetic agents an 
methods were available, including, in each, one or two Heidbrink gas machines cf ] l! lR’f; 
with carbon dioxide absorption: and both cyclopropane and nitrous oxide were > rce . 
available. Also at each centre at least one specialized anaesthetist was at hand. 

The ten anesthetic specialists at the above" nine centres were augmented, at some nm 
during the rush period, by five additional specialists borrowed, with surgical teams. u° n 
other hospitals which were not directly involved in the action. Further assistance > 
anaesthesia was variously supplied during the emergency by the following: seve (L tce 
medical officers (including a pathologist and an otolaryngologist); and one dental office . 
Neither nursing sisters nor nursing orderlies were used in any way as anesthetists. 

In only one hospital did an anaesthetic specialist have to undertake the administrate 
and supervision of more than one case at one time. 

Surgical teams consisted usually of : 


1 surgeon 
1 anaesthetist 
1 nursing sister 
1 nursing orderly 


1 

f- or, if available 


2 surgeons 

1 anaesthetist 

2 nursing sisters 

I nursing orderly 


or, for many minor cases, 1 surgeon, 1 anaesthetist, I nursing orderly. 

Surgical teams seem to have worked in shifts, differing in each hospital, e.g. : 
Hospital “ A ” — S hrs. on duty, 8 hrs. off, repeated over 10 hrs. 

Hospital " B ” — 20 hrs. duty, including 2 hrs. rest. 

Hospital “ C ” — 27 hrs. duty, with time for hurried meals only. 

Hospital “ D ” — 36 hrs. duty, with 2 hrs. rest period and hurried meals betwee 
cases. 

Hospital “ E ” — 4 hrs. duty, 2 hrs. off, repeated. 


The flow of patients to the operating rooms was controlled differently in almost ever) 
hospital. In some, the Officer I/c Surgery, or his assistant during rest periods, studicfl 
all cases together with radiological findings, &c., and tagged each case in order of pnorit). 
sending along a hastily scribbled note of direction to the operating room. In °j h “ 
centres’ the surgeon of each team went to his particular ward, or wards, during his oft-aiK) 
neriods and assessed his cases ready for his next turn in the operating room. In f “ 
others senior officers of the medical division took on the ward work in the surgical 
inr < directed the flow to the operating rooms. 

^Likewise, the ordering of pre-anaesthetic medication was variously handled in different 
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centres. Generally speaking, this was ordered by the ward nredical officer in accordance 
with routine previously established bv the anaesthetist, or was ordered after brief con- 
sultation with the anaesthetist in special cases. At any rate, every anaesthetist reports that 
he was fully aware of what premedication had been given to each case, and the time at 
which it was administered. This information, in written form, accompanied each patient 
to the operating room. 

The drugs most generally used for premedication were: Morphine with atropine, or 
omnopon with scopolamine. Rectal avcrtin was used as premedicant for several of the 
cases done under local tissue infiltration. 

Agents. — The emergency antesthetic procedures here reported can be analysed according 
to agents used, as follows : 

Agents 

Intravenous pentothal-sodium alone 
Intravenous pentothal supplemented by : 

(а) Nitrous oxide 

(б) Cyclopropane 
Cyclopropane, alone 

Cyclopropane, with pentothal induction . . 

Cyclopropane, plus ether ... 

Nitrous oxide — oxygen, alone 
Nitrous oxide — oxygen, plus ether 
Open ether ... 

Procaine HC1, infiltration ... 

Avertin and procaine field block (cranial) 

Avertin and nitrous oxide — oxygen (cranial) 

Spinal analgesia 

Total 


Cases 


51-25 


• 3-50 

| 25-25 
2-75 

I -00 

6- 50 

7- 25 
0-50 

0- 50 

1- 50 

100-00 


Methods. — Pentothal-sodium was given intravenously only by the fractional (syringe) 
injection method. Cyclopropane was given by closed endotracheal method for open chest, 
cranial, face and intra-abdominal procedures. 

Other procedures were by ordinary methods. 

Maintenance and recovery periods. — Four cases of collapse on table occurred. All 
responded to ordinary treatment. 

One case of post-operative shock was reported, which resulted in complete recovery. 
Three cases (all abdominal) died within forty-eight hours; these deaths were in no way 
attributable to the anesthetic procedures. One case of lobar pneumonia recovered. Two 
instances of acute bronchitis were reported, with recovery. Nausea and vomiting were 
reported in only 15 cases, 8 of which had been given open ether. 

No other sequelte were reported. 

“Sulfa" drugs and anaesthetic agents. — In answer to the question: “Were there any 
disquieting effects observed (particularly in pentothal cases) in patients who had been 
given any of the ‘ Sulfa ’ drugs?” each centre replied “ None ”, 

Remarks and suggestions by anaesthetists (some directly quoted). — (1) “ Surprisingly 
small quantities of anaesthetic agents required for these men. Fatigue is probably the 
explanation.” (2) “ Suggest 3 oral airwavs for each team.” (3) “ Pentothal-sodium used 
in 92 of our 96 cases. Results excellent.” (-4) “ Local infiltration analgesia used in 25 of 
our 26 cases in this casualty clearing station. All were minor sitting or walking cases.” 
(5) Non-specialist, acting anesthetists who served during the emergency employed the 
following agents: Open ether; pentothal; pentothal, gas-oxygen, ether. These acting 
anesthetists were given cases which did not require much muscular relaxation and no 
difficulty was experienced in their handling the above agents. (6) For purposes of per- 
manent record and review, all nine reporters favoured a standard simple form of anaesthetic 
chart and record card, separate from present Army forms. 

Summary 

The medical story of the Dieppe operation of August 19, 1942, is brieflv presented. 
Anaesthetic experiences are analytically recorded. The employment of surgical teams 
is reported. It is apparent that many surgical teams treated this operation as a set piece 
and decided to see their jobs through, rather than to organize themselves for prolonged’ 
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Individuality is evidenced on the part of specialized anesthetists, but all seem to have 
achieved uniformly good results. 

Additional emergency anesthetists were readily available. 

Our anaesthetic specialists are interested in acquiring a method of uniform dinning 
and recording for purposes of statistics and study. 


Conclusion 

From our experiences with the Dieppe casualties, we may say that in handling ''nr 
casualties intravenous pcntothal-sodium can (and likely will) take care of upwards of 50, a 
of anesthetic demands. 

In the hands of experienced specialists we feel that cyclopropane (often embracing 
endotracheal technique) is the anaesthetic of first choice for most surgery of the head, 
neck, chest and abdomen; whenever profound muscular relaxation is needed; and when 
dealing with patients who arc in shock. , 

Spinal analgesia for emergency surgery does not seem to be as useful as we expected. 
In cases where shock (perhaps latent shock) might be a factor, its use may become limit 
to lower extremity surgery. In other words, paralysing the adrenals by high spinal b 
docs not seem justifiable in these cases. ... . 

Ether still remains the safest agent in relatively unskilled hands, and hence it will h 
always serve a very important function. And here the Oxford vaporizer may prow 
valuable for the maintenance of anesthesia by temporary, inexperienced anesthetists. 

Local tissue infiltration, done by the surgeon, may conic to be used in many cases 
minor surgery of the soft tissues, especially when the services of an anesthetist arc n 
readily available. . 

It seems that nitrous oxide is no longer a popular agent with Canadian Army anxsthetis s 
It is felt that anesthetic specialists in Army hospitals and casualty clearing stan ^ 
would do well to train several medical officers of their units in the use of ether an 
intravenous pentothal-sodium. _ , 

It is hoped that by so doing, anesthetic administrations in the Army will never :• 
to be assigned to anyone who is not a graduate in Medicine. 
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Section of Orthopaedics 

President — B. H. Burns, P.R.C.S. 

[December 1, 1942] 

DISCUSSION ON PAINFUL BACK IN SOLDIERS AND IN 
INDUSTRIAL WORKERS 

Mr. Robert Young : The majority of patients with backache have pain referred down the 
leg from time to time, and it is not possible to keep backache and sciatica (using the term 
sciatica in its widest sense of pain down the leg) in separate compartments. 

Sir Thomas Lewis and Kellgrcn have shown by the injection of hypertonic saline into 
the muscles and ligaments that the pain so produced is referred in a segmental manner 
and is accompanied by tenderness of the muscles where the pain is referred. They also 
showed that pain arising in superficial structures was felt locally. The strength of the 
stimulus and the depth of the point stimulated are the principal factors which determine 
the extent of the referred pain. Steindler, Kellgren, Cyriax and others have since confirmed 
these observations in the clinical field. 

We have found that of those patients with referred pain down the leg, the majority 
have lesions of the muscles, fascia; or ligaments. Only a certain proportion have lesions 
of the nerves or perineural structures. A few have lesions of the joints, still fewer have 
lesions of the bones. 

It is difficult to classify backache on a pathological or axiological basis. The axiology 
is so uncertain, and the exact pathology is, for the most part, still unknown, and has 
therefore to be guessed at. For instance, the same clinical lesions of muscles, fascia; or 
ligaments may be due to a number of different axiological factors such as injury, postural 
strain, and inflammation, which are difficult to differentiate. The anatomical features 
are, however, less in doubt, and the classification we have found most useful is one on an 
anatomical basis. 

There are two main groups. 

The first includes those patients with referred pain from the abdominal or pelvic viscera. 
These are distinguished by having a full and painless range of movement of the spine 
and hips. Also included in this group are those patients with various neurological diseases. 

In the second group are those patients with pain due to a local condition in the back. 
This group is further subdivided into those in whom the pain arises in (a) muscles, fasciae 
and ligaments (majority); (b) nerves or perineural structures — perineuritis, neuritis; (e) 
intervertebral or sacro-iliac joints, e.g. arthritis; (d) bones — inflammatory, neoplastic or 
Paget’s disease. 

TABLE I.— TOTAL NUMBER OF PERSONAL RECORDS 770 (St. Thomas’s, 497 ; Botleys, 273). 

ST. THOMAS'S HOSPITAL, 1936-9. 

Number of patients, 497. Male, 23S ; Female, 259. 

Localized pain Referred down Referred round 

in back leg trunk 

206 204 87 

The Botleys Park cases which I shall discuss in detail contain a large proportion of 
Service and industrial workers. The St. Thomas’s series was representative of ordinary 
general hospital out-patients and shows two points very well. Contrary to what may be 
expected, since it has been commonly thought that backache is much more frequent in 
women than in men, there were only 30 more women than men. 206 had localized pain, 
whereas 291, nearly half as many again, also had referred pain. 

TABLE II.— BOTLEYS PARK ORTHOPAEDIC CENTRE, 1940-42. 

Number of patients, 273. 


Service M. 201 Localized pain in back ... ... 62 

F. 5 With referred pain 144 

Civilian ... ... M. 4S Localized pain in back ... ... 25 

F. 19 With referred pain ... ... 42 


As in the St. Thomas's series those with referred pain outnumber those with local pain. 
The high proportion of males is due to the great number of Service patients. But even 
in the civilians the males outnumber the females three times. 

March — Ortii. 1 
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Individuality is evidenced on the part of specialized anesthetists, but all stem to have 
achieved uniformly good results. 

Additional emergency anaesthetists were readily available. . 

Our anaesthetic specialists arc interested in acquiring a method of uniform charting 
and recording for purposes of statistics and study. 


Conclusion 

From our experiences with the Dieppe casualties, we may say that in handling ''-J 
casualties intravenous pcntothal-sodium can (and likely will) take care of upwards o a ,® 
of anesthetic demands. , - „ 

In the hands of experienced specialists we feel that cyclopropane (often cm | 
endotracheal technique) is the anaesthetic of first choice for most surgerv ot t e 
neck, chest and abdomen; whenever profound muscular relaxation is needed, an 

dealing with patients who arc in shock. esweted. 

Spinal analgesia for emergency surgery does not seem to be as useful as we P 
In cases where shock (perhaps latent shock) might be a factor, its use nt* 1 '' become 
to lower extremity surgery. In other words, paralysing the adrenals by high spi 
does not seem justifiable in these cases. 

Ether still remains die safest agent in relatively unskilled hands, and hence i j 

always serve a very important function. And here the Oxford vaporizer , F 
valuable for the maintenance of anesthesia by temporary, inexperienced antes 

Local tissue infiltration, done by the surgeon, may come' to be used in ninn} ^ ^ 
minor surgery of the soft tissues, especially when the services of an anxstne i- 

Teadily available. .. , •mTSthetisf-*- 

It seems that nitrous oxide is no longer a popular agent with Canadian Arm) ‘ ‘ ^ 

It is felt that anesthetic specialists in Army hospitals and casualty cie , “ ‘ nl j 0 f 
would do well to train several medical officers of their units in the use o e 
intravenous pentothal-sodium. ... r have 

It is hoped that by so doing, anesthetic administrations in the Army 
to be assigned to anyone who is not a graduate in Medicine. 
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Without the head and knee test we have found it impossible to distinguish between the 
myofascial lesions of the buttock and lower part of the erector spinas and lesions of the 
perineural structures. The straight leg raise test is of little value because it is positive 
in all myofascial lesions of the buttock. It will be positive in lesions of the lower part 
of the erector spinas, since at a certain point, depending on the length of the hamstrings, 
the pelvis will be rotated and the lumbar spine flattened. Raising the leg to the point 
at which pain is felt and then dorsiflexing the foot is also of no help since this is painful 
in a normal individual. The head and knee test is not quite 100% effective, though it is 
very nearly so. In a verv few patients with an associated muscle lesion in addition to the 
lesion of the perineural structures, it has been possible to abolish the muscular component 
by local injection of novocain, leaving a true, positive head and knee sign. 

Complete rigidity of the spine is usual in arthritis of the intervertebral joints and in 
spondylitis. Inflammatorv and neoplastic disease of the bones can only be excluded by 
X-ray examination. 

The tests we relv on for pain arising in the sacro-iliac joint are compressing, separating 
and rotating the ilia on the sacrum. This does not involve stretching or compressing any 
muscles, or putting strain on other joints. In early cases of spondylitis before ankylosis 
of the joints has taken place, this test has been always positive in our experience so far. 
We have also found it positive in other patients with arthritis in the sacro-iliac joint. 
Other tests sometimes emploved, and, I think uselessly, for pain arising in the sacro-iliac 
joint, such as laying the patient on his side, rotating the pelvis forward and the shoulders 
back, will be positive in most lesions of the erector spins or lumbar spine. Laying the 
patient on his side, flexing the sound leg on the trunk, and then forcibly extending the 
affected hip is also unsatisfactory, since it is not possible completely to immobilize the 
lumbar spine by this method and extension of the hip will be painful in lesions of the 
buttock and the hip-joint. 

Local tenderness is present in all the myofascial lesions. It is not always a feature of 
the other two groups. In fact some of our patients have no tenderness at all, either in 
the lumbar region or down the course of the sciatic nerve. Tenderness down the course 
of the sciatic nerve in myofascial lesions may be due to tenderness of the muscles deep 
to the area of referred pain. 

More accurate localization of the myofascial lesions can be obtained by a careful con- 
sideration of the particular movements that are limited and tire resisted movements that 
are painful. The lesion is thus localized to the particular muscle and the muscle is then 
palpated for tenderness, and if injection of this area with novocain relieves the symptoms 
the diagnosis is confirmed. If superficial tenderness is not abolished, and still more if 
tenderness is increased, then the symptoms must be hysterical. 

This aspect of differential diagnosis helps to determine the site of origin of the pain. 
Other factors concerned with the pathology and aetiology of the lesions are: History, 
postural deformities. X-ray examination, septic foci, laboratory tests. 

We have found the history of little value in the diagnosis of the type of lesion, though 
it is of value in elucidating the aetiology, particularly with regard to the question of injury 
and septic foci. 

Postural deformities and X-ray examination will be dealt with by other speakers. 

Search for a septic focus is always important, particularly when the blood sedimentation 
rate is raised. In our patients we hare found that the most common sites of sepsis are the 
nose and throat, teeth, tonsils, and particularly grossly septic antra. In none of our patients 
could we attribute the lesion to the large gut, and in only one to the prostate. 

Laboratory tests . — Blood sedimentation rate: A raised B.S.R. is an indication to search 
for a focus of infection, including X-ray examination of the chest. 

We have had two patients with silent carcinoma of the lung and one with a silent 
tuberculous cavity of the lung, in whom X-ray examination was undertaken because the 
B.S.R. was raised. 

Wassermann reaction and gonococcal complement fixation test are done as a routine 
in all our patients, but in only one was the latter test of any significance. 

Treatment 

Patients with acute myofascial lesions arc given a period of rest in bed. during which 
we give an injection of novocain into the tender spot, repeated in three to four days’ time. 
Heat and massage are also given. As soon as the acute symptoms have subsided the 
patients arc put on graduated physical treatment, and when fit they have a period of full 
gymnastic exercise before returning to their units, or (if they are civilians) to work. 

Patients with chronic myofascial lesions are treated in a similar manner, without the 
rest in bed. We employ manipulation under ana:sthetic only in those patients who after 
an initial improvement fail to make further progress. 
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TABLE HI.— TYPE OF LESION. 

Muscle, fascia! 
or ligamentous Peri- 

_ . lesions neurids Xeuritis Various 

Service 103 31 32 40 

Civilian 22 8 ^2 5 

Analysis of Various, 

T.B. Spine 3 ? Sacratizcd L.5 2 

Spondylitis 0 Osteo-aithiitis, hip 3 

runctional ... S Ostco-arthmis, spine... .»» ... ^ 

Diagnosis uncertain 15 Coccydvnia 2 

Sacfo-ihac arthritis 3 

This shows an analysis of the type of lesion. The muscle, fascial or ligamentous lesions 
account for half the total in the Service patients and a third of the Chilians. The high 
proportion of cases of neuritis in civilians is due to the fact that only t he more serious 
or more long-standing cases were sent to Botleys. 

Muscle , fascial, or ligamentous lesions. — This category includes lumbago, sacro-ihsr 
strain, lumbosacral strain and a large number of sciaticas. We do not use the term 
sacro-iliac strain for those cases merely with tenderness in the region of the posterior 
superior spine. Here the lesion is in the overlying muscles or fascia. Pain arising m 
the sacro-iliac joint is very uncommon except where radiographs show evidence of disease 
The tender points associated with these lesions do not conform to any special 
pattern. The majority arc situated in the erector spinie or buttock muscles. Some are 
in the interspinous ligaments. One particular point of tenderness is frequently to® 
in the region of the gluteus medius muscle and is associated with pain down the eg- 
particularly down the outer side of the calf. As well as arising spontaneously it occult 
in almost all our patients with fractures of the pelvis, the symptoms making t 
appearance soon after the patient commenced to walk. A diagnosis of sacro-iliac artlm • 
is not infrequently made, but injection of novocain into the tender spot has, in all o“ 
cases of fractures of the pelvis, completely and permanently relieved the symptoms. • 

The exact pathology of all the myofascial group is unknown. When subsequent t° in )V 
they arc muscle or ligamentous tears. Other pathological lesions include postural stra ■ 
and inflammatory or rheumatic foci. 

The term perineuritis is used where there is some affection of the perineural struct® ■ 
The evidence for this is the eliciting of pain on stretching the sciatic nerve. Where tnc^ 
are in addition neurological signs, e.g. diminished or absent ankle-jerk, muscular weakn^ 
and alteration of sensation, the term neuritis is used. Some of the cases of neuritis are 
to pressure, such as from prolapsed disc, and this may be true of some of the permeuti • 
cases. As in the myofascial group, doubtless a certain number are due to rheum- 
or inflammatory foci, and then the lesion is in the perineural tissues. 

Of the 45 classified as various the 15 unknown were characterized by limitation of mo' 
ment of the spine, no local tenderness and a normal X-ray. They may have been les® ■ 
of the intervertebral joints or more likely lesions of the muscles or ligaments too deep to g 1 
local tenderness. One interesting feature of this group is that they correspond '"I* 
similar group in the St. Thomas’s series numbering 68. In the Botleys cases all " cr ^ 
relieved by graduated physical treatment with or without manipulation, and this was tru 
of the majority of the St. Thomas's cases. 

Eight cases were purely functional or hysterical with no organic basis. But there " c ^ 
hysterical manifestations of varying degrees superimposed on an organic basis in m» n . 
more — about 2 5 %. 

The two cases of sacralized lumbar 5th transverse process have been queried becai . 
we are stili uncertain whether the symptoms could be ascribed to this or not. In 6 other 
the process was certainly not responsible for the symptoms. t 

In distinguishing between the three common types, muscle, fascial and ligament 0 ® 
lesions on the one hand and lesions of the nerve and its sheath on the other, there l- 
one sign of fundamental importance, that is the head and knee test. The patient rm 
on a stool with his back and head straight. The affected leg is then gradually straightened 
by extending the knee until the pain is felt. The leg is then bent (flexed at the knee) 
only just enough to relieve the pain. The head is then bent forward without moving 
the spine. This stretches the spinal cord and its coverings and hence the sciatic nerve 
and its roots, and the erector spinie. If pain is now felt it will therefore be due to 
stretching one or other of these structures. The knee is then further flexed while sail 
keeping the head bent. If the pain is then relieved it must be due to stretching of tne 
sciatic nerve its roots or coverings. If the pain is still unrelieved by flexing the knee, 
it must be due to stretching of the erector spinie or its fascia since these are the onl\ 
structures left on the stretch. 
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or oxygen, because it shows up the whole suspected area of the canal, but except with 
the best technique the outline of the air content is not easily defined and its behaviour 
cannot be watched during movements of the patient under the screen. The majority 
of workers favour lipiodol. Two or three cubic centimetres of this is injected into the 
lumbar canal and the patient then screened while being erected, inverted or rotated on a 
moving table. Lateral bending of the patient towards or away from the side of the 
painful extremity may release a column of lipiodol which is held up in the straight 
position. 

The temptation to prolong the screening in order to watch the movements of the lipiodol 
should be checked, particularly if repeated examinations are made, because of the dangers 
of the cumulative effect of the radiation. The injection of 10 c.c. of thorotrast as an 
opaque fluid medium for investigating the spinal canal has recently been revived. Its use 
was discontinued because its radioactive properties were said to carry a carcinogenic danger 
but attempts to secure freedom from the latter have been made by washing out the 
thorotrast after the examination. B. H. Nichols (1942) claims to have used this method 
in more than 200 patients and found it accurate in diagnosis and localization. The 
method visualizes the whole canal and radiographs can be taken in antero-posterior, 
postero-anterior, lateral and oblique positions. 

Interpretation of the radiographs. — The radiographs must be systematically examined 
in a general survey when the following points are noted : (1) the alignment of the vertebrae; 
(2) the outlines and internal structures of the transverse processes; (3) the vertebral 
extremities of the ribs; (4) the bodies; (5) the spinous processes; (6) the pedicles; (7) the 
articulations; (8) the discs; (9) the ligaments; and (10) the adjacent soft tissue structures. 
Failure to do this routine examination may well result in failure to detect an important 
lesion. The discovery of a lesion may indicate the necessity for further radiographs 
to secure additional evidence. 

Alignment of the vertebras. — Exaggeration of normal curvature should be noted. Angu- 
lation or interruption of the normal curvature between the elements of the column usually 
indicates a definite organic lesion or congenital deformity. The importance of radiographs 
soon after accident cannot be over-stressed, particularly in cases for compensation. In a 
previous paper I recorded (1936) the notes of a patient whose radiographs immediately 
after an injury were interpreted as showing a recent fracture of the 1st and 2nd lumbar 
vertebras and treated accordingly with prolonged immobilization. Three years after he 
sought heavy compensation because of persistent pain and disability. It was possible to 
prove to the satisfaction of the court that the original radiographs showed the lesion to 
be an old one and evidence that an award of a large sum had been made several years 
previously, was subsequently obtained. 

Three types of displacement of the vertebral bodies apart from those associated with 
scoliosis have been seen. 

The first type is illustrated by the radiographs of a man W. C., aged 40. On June 2, 
1936, he was struck in the lumbar region with a heavy weight. Antero-posterior and 
lateral radiographs of the back on the same day showed no definite fracture or dis- 
placement but he had obviously suffered a severe injury to his back and had tem- 
porary paresis of his lower extremities. The patient continued to have pain in the 
back and a further radiograph February 23, 1937, showed some narrowing of the 
disc space between the 12th dorsal and 1st lumbar bodies and forward displacement 
°f the lower vertebral column from this site. Four months after, the disc space 
was considerably less and on the antero-posterior radiograph ossification of the liga- 
roents on both lateral aspects of the disc was now very marked. Progressive ossifica- 
tion of the disc and its bordering ligaments has continued and now the two vertebrae 
are fused in a rather better alignment and most of the symptoms have ceased. 

The second type is illustrated by W. H., aged 46 years, who complained of pain 
m the left hip and thigh and leg which had increased in severity during the past 
three months. He gave a history of severely straining his back while lifting a heavy 
weight. Radiographs showed a forward displacement of the upper spinal column 
on the 5th lumbar vertebra associated with a separation of the lamina; and inferior 
facets of the 4th lumbar. The appearances suggest that the dissolution was due 
to fracture and this is supported bv the ossification of the ligaments surrounding the 
disc. In spite of block leather support he continues to complain of pain. This was 
aggravated recently by a fall. 

I have seen no such case in which progressive slipping has resulted in the lowest 
surface of the upper column rotating to face the anterior surface of the upper bodies of 
the lower column as we see in true spondylolisthesis, though this deformity- is sometimes 
described as such. Balensweig (1927) described a similar case in a labourer aged 45 years 
who slipped down some steps whilst he was carrying a load of wood. Schmorl and 
Junghanns have illustrated (1932) the lesion in male and female patients aged 68 and 
March — Orth. 2 
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Patients with perineuritis are treated in the same general way as the myofascial group, 
except that in place of local injection wc give epidural injections of 100 cx. 1% novocain. 
Wc do this both in the acute and the chronic stage, and repeat if benefit results. Maui- 
pulation under antesthetic to increase the straight leg raise is only carried out if there is 
no spontaneous pain (that is no pain at rest), but only on movement. Patients with 
spontaneous pain have an active inflammatory lesion which will be aggravated by mani- 
pulation, but those with limited straight leg raise and pain on movement only are, sit 
believe, suffering from the results of past inflammation, possible’ adhesions, which can 
be broken down by manipulation. 

Neuritis . — Patients with neuritis arc treated with rest in a plaster bed, and epidural 
injections. If they arc considered by the neurologist to have prolapsed disc, our pro- 
cedure is: Service patients, if they have a long history, are boarded out of the Army, 
after their immediate symptoms are relieved. Those with a short history, if improved 
hv treatment, arc down-graded for a period of three months, after which their rase is 
reviewed. In civilians, if the symptoms warrant it, we proceed with investigations for 
prolapsed disc and remove it if found. Otherwise they are treated with rest, physical 
treatment, fitted with a supporting belt, and allowed to return to light work. They are kept 
under observation. Laminectomy has been carried out on 15 of the 103 patients with 
symptoms referable to the sciatic nerve or its roots. 1 1 patients were immediately cured and 
have remained so since, 3 were cured at the end of three months, and one was not iroproira- 
In 9 cases definitely prolapsed discs were removed; in 2 others the symptoms were thought 
to be due to thickened sub-flavum ligament; these were both immediately cured by ! ' lf 
operation : and in 4 cases nothing abnormal was found. 

In all patients disclosed axiological factors arc dealt with. 

Results of epidural novocain injections in 54 patients . — In a very few cases, that >■ 
6 of the 54, the results were dramatic and all signs and symptoms were complete!' 
abolished, and the patients cither went back to duty or back to work after one or tw 
weeks’ graduated physical training. 27 of the 54 were improved immediately and®* 
improvement continued over a period of time. In 9 symptoms and signs were ejtnw 
completely relieved or improved, but recurred, usually within twenty-four hours, and i 
12 the injection had no effect. . 

(A few slides were then shown illustrating the immediate results of local and epidi'-- 
injections with novocain.) 

Results of treatment in 183 Service patients . — (Still under treatment, 23.) Boarded o' J 
of the Army, 79; discharged to Unit, 84; regraded, 20. 

The 84 patients discharged to their Unit were sent back in their original category. * 

20 patients who were regraded were either down-graded permanendv or for a period 0 
two months. 

Dr. Janies F. Brailsford ; It must be recognized that the radiographs of the majonif 
of patients with painful backs show little or no departure from the normal, though many 
radiographs show sufficient to justify the examinations. A negative radiological rep or 
may mean (a) that there are no changes in the bones or joints sufficiently developed a 
the time of the radiographs to show a change in the normal structure, (ft) that m e 
examination has not been efficiendy done or (c) that the radiographs have not bran 
accurately interpreted. Organic diseases such as tuberculosis, gastric ulcer, diverticulin-'- 
carcinoma and others, are frequently associated with pain in the back and call for 
radiographic investigation. There is another type sent for X-ray examination of the bade 
It is a patient who complains of pain in one or other extremity which on clinical examu 1 ’ 1 ' 
tion is sufficiently normal to suggest that the cause is more centrally placed. In one tas 
sent for X-ray of pelvis, then spine, then skull. I learned that extensive biological and 
bacteriological investigations had been made on his spinal fluid, blood, sinuses, &c., before 
a radiograph of the femur showed that the cause of the pain in the thigh was an osteo- 
myelitis of the femoral shaft. 

Radiographic technique. — The preliminary examination should include antero-posterior 
and lateral radiographs of the painful area. These should be obtained preferably with 
a rotating anode tube used in conjunction with a Potter-Buckv diaphragm of a patienj 
who keeps perfectly still during the exposure. Immobilization of the part with a band 
mav secure sharpness of detail which might be lost without. If these radiographs suggra 1 
anv abnormality further radiographs of the suspicious area should be taken, preferably' 
with the aid of a cone to localize the radiation to the area. Radiographs with the central 
rav obliquely directed may be indicated as essential for demonstrating’ the suspicions areas 
such as the" articular facets. Additional points have to be considered in those cases in 
which the spinal canal is examined after the injection of some foreign matter, whether 
it be a radiotransparent gas or a radio-opaque liquid. Some authorities advocate air 
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the vertebral bodies affected by secondary carcinoma do not show the expansion and 
pressure deformities which characterize Paget s disease. Secondary carcinoma of the 
prostate may show osteolytic properties and a whole vertebra may undergo dissolution 
without detection. Goldthwait (1933b) has stated that “Pain in tire back, or backache, 
in the first place almost always represents trouble with the structures of the spine and is 
rarely ever due to disturbances with the viscera.” It sometimes happens that a spinal 
lesion is associated with pain or discomfort which is referred to the tiscera. In one case 
which showed complete disintegration of the 3rd lumbar vertebra, the patient had had 
an oral administration for cholecystography and the report had stated “ no filling ”. The 
spinal lesion was overlooked and because of the atypical symptoms he was sent to me 
for an intravenous cholecystography. This was not done because the preliminary’ radio- 
graphs showed the complete destruction of the 3rd lumbar vertebra. Primary’ carcinoma 
of the prostate was suggested and examined for, but without success. Nine months after it 
was revealed by suppression of urine. 

Angioma of a vertebra may cause persistent backache for many years. In one case 
I observed for ten years the patient was rarely free from discomfort. The radiograph 
shows the typical bone change. 

Deformities of the outlines of the vertebral bodies may be produced by the so-called 
prolapses of the nucleus pulposus. For the most part these appear to be due to inherent 
defects in the disc itself, particularly the cartilaginous plates. They are so commonly- 
found that it is difficult to assess their relationship to pain in adults. 

Erosion of the anterior surfaces of the vertebral bodies is a more definite indication of 
the cause of pain. It is produced by aneurysm, tuberculous or other chronic abscess, 
hydatid cyst or adjacent tumour. 

Erosion by tuberculous abscesses spreading under the anterior common ligament in the 
dorsal region is usually recognized because these abscesses are generally associated with 
well-defined paravertebral abscesses which displace the medial borders of the lungs laterally, 
but in the lumbar region the appearances may cause some difficulty in diagnosis. Erosion, 
of the vertebral body by a developing hydatid cyst is a more uncommon lesion. 

Many years ago I pointed out (1927) that pain in the back may be due to arthritic changes 
in the false joints which develop between spinous processes which are forced into contact 
with one another by exaggeration of the normal lumbar curvature. Baastrup (1936) has 
since published a series of cases showing this lesion. 

The outlines of the pedicles as shown on the antero-posterior radiograph may reveal 
the only radiographic evidence of a lesion within the spinal canal. Unless this examination 
is included in the routine such lesions will be missed, for the pedicle lies behind the bodv 
and on a plane with the facets, and alterations in its detail are not at once apparent. 
Tumours within the spinal canal may produce pressure absorption of the adjacent walls 
of the pedicles and radiographs show evidence of widening of the canal by the increase 
in the interpeduncular width. The articulations of the vertebrae show the same type of 
change in various types of arthritis as other joints, i.e. pointing of the articular margins, 
narrowing of the joint spaces, sclerosis of the approximated bony surfaces and osteophvtic 
outgrowth around the articular margins. Radiographs taken in oblique positions sometimes 
give additional evidence. 

There is a form of “ arthritis ” which I first recorded in the sacro-iliac joint. It is 
associated with sclerosis of the subarticular bone without any apparent change in the 
joint surface or diminution of the interosseous joint space, i.e. the articular cartilage. 
The pain persists for years and does not respond readily to treatment. 

Lesions of the discs . — There has been a change in opinion since Beadle reported (1931) 
“ that they occur most frequently in the lumbar region and are really prolapses of the 
whole discs, but they do not project far enough to cause clinical symptoms ”. He reported 
posterior prolapses of the discs in of 368 cases. Because of the phenomenal success 

in surgical removal of some of these protrusions some years ago the pendulum swung 
to the other extreme and these prolapses of the discs were credited with causing many 
of the aches and pains in the back and lower extremities ( see Inman and Saunders, 1942). 
They emphasize the fact that a ruptured disc is accompanied by a similar injure to the 
ligaments around the interpeduncular foramen which is not modified bv removal of the 
m S c fra S ments - , Th <: State Compensation Insurance Fund of California 'reports (Kinncv 
p • Cf ! tn P cnsn , c disability in 100°,, of patients operated upon for disc injuries, 
lam in theback may be associated with other tumours of the spinal canal, simple and 
malignant. Thev can be demonstrated by lipiodol injection into the canal. The kyphosis 
which develops in some cases following laminectomy mav be associated with increased 
symptoms. Degenerations of the disc are associated with inflammatory changes following 

adulTfife^n' alcaptonuria! 1C ° f ^ " h °' e C ° 1Umn Undcrg ° dc S en <™’°" « «rl? 
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8- years, but even at these ages there is little evidence of progressive slipping. As in 
the case (W. H.) described above, his cases shotv ossification of the surrounding ligaments 
and bosses of bone suggesting old trauma. It should, however, be noted that in some 
instances bony union does not exist between the neural arch and the body of the 4th lumbar 
vertebra. I published (1929) photographs and radiographs of a specimen of this defect in 
the 5th lumbar vertebra. A similar specimen of the 4th lumbar vertebra used to be in 
the collection at the Royal College of Surgeons. In this no displacement had occurred 
and the radiographs of the elements placed in contact did not reveal any sign of the 
lesion. I think that abnormal strain at the weak joint results in rupture of the fibrous 
union and associated ligaments with displacement and subsequent ossification of the 
damaged tissue and pressure deformities on nerve trunks. 

T he third type is similar to the second except that the displacement occurs, apparently 
from the same cause, at the lumbosacral joint and is usually called spondylolisthesis 
though this docs not show the progressive slipping which is seen in the young female. 
The trauma may not have been sufficient to lead to radiographic examination and only 
after the development of symptoms in association with ossification of the damaged liga- 
ments and sclerotic reactive bone changes in the approximated surfaces is the lesion 


discovered. The latter arc probably brought about bv the progressive increase in the 

!:/■_ 1 1» _ ' ■ r , _ > t, - r <- - • 1 - of 


strains of adult life, and result in a painful back. Because of the insidious development < 
the symptoms the nature of the lesion may not be recognized. I found it in a soldier who. 
because the reason for his complaints had not been appreciated, had been sent to a 
psychiatrist for treatment. 

Opinions differ as to the frequency of this lesion. Sir Arbutlinor Lane regarded it as 
the normal condition in coal heavers. Mcycrding has recorded over 600 cases at the 
Mayo Clinic. In the large industrial areas of Birmingham and the Midlands I do not 
see more than half a dozen a year, often less. . , 

Pseudo-fracture of the -fth dorsal vertebra . — I have seen several patients who complaint 
of pain in the back treated as fractures because the radiographs showed what was inter- 
preted as a crush fracture of the 4th dorsal body. The misleading radiographic appear- 
ance is brought about by the neck of the scapula and glenoid being superimposed mer 
the 4th dorsal body. 

Pain in the back is usually associated with the transverse processes of the 5th lumbar 
vertebra which develop abnormal characters and come to articulate with the ilium am 
sacrum. In a number of cases the symptoms developed only after the increased strain o 


adult life and the radiographic appearance suggests that the pain was due to developniw’ 


of arthritis in the abnormal joint. Unusual expansion of a transverse process, 
cancellous structure of which had been wholly- destroyed and replaced by coarse bony 
trabeculations, has been seen in cases of osteoclastoma. Arthritic changes in die costo- 
transverse articulations indicated by pointing and lipping of the articular margins and 
sclerosis of the approximated bony surfaces are the only radiographic indications in sonic 
cases of painful back. 

Localized separation of the posterior extremities of the ribs and widening of the inter- 
vertebral foramina are found in association with hour-glass or dumb-bell shaped neuri- 
nomata growing into or from the spinal canal. 

The vertebral bodies . — In assessing the value of radiography as a means of identifying 
lesions of the vertebral bodies it must be realized that considerable destruction to the 


internal structure can occur before the radiograph will detect anv change and even when 
' ’ ■ J 1 -:- = :i- 1 — ' 1 r_ .1 : ■•pula- 


the radiograph shows evidence this is easily overlooked In those cases ill which nianipu 
tion is contemplated it is most important to exclude any such change, otherwise fracture 
and marked aggravation of the symptoms will result. 

If there is one region of the spine in which the changes are more liable to be missed 
than any other it is the sacrum. "Lesions of the sacrum are frequently missed as the bone 
detail may lie hidden by- the contents of the rectum and bowel. 

Diffuse changes in the structure of isolated vertebral bodies may occur in Paget s 
disease, secondary- carcinoma, lymphadcnoma, angioma, meningioma. Paget’s disease 
appears to show acute and chronic nhases. In the former the disease is associated with 
uA-'ilr Tea tion an increase in hulk and softening of the bone, consequently the affected 

• '“velop. In the chronic phase 

increase in bulk but Jcsser 


bodies are compressed and prominent nerve svmptoms may develop, 
of the disease the bodies show an increased density, some increase 

pr WithT secondary carcinomatous metastases from the prostate, oesophagus or stomach. 
- „l P nr multmle rounded islands of increased density may be detected. These increase 
S f ze and eventuaHv the whole vertebral bodv is changed and resembles the chronic 
form of Paget’s disease, but owing to the fact that the lesion runs a more acute course 



Sectional 
page 1 


Vol. XXXVI 
219 


Proceedings of the Royal Society of Medicine 


Section of Therapeutics and Pharmacology 

President — R. D. Lasyrexce, M.D. 

[November 10, 1942] 

DISCUSSION ON WATER METABOLISM IN SICK AND 
HEALTHY INFANTS 

Dr. Winifred F. Young [Summary]: When infants are suffering from gastro-enteritis a 
knowledge of their water metabolism becomes all important; the prevention and the relief 
of dehydration being the most difficult parts of their treatment. Dr. McCance and I have 
been studying the function of the kidney in the early weeks of life. The results of this 
work have shown that the excretory function of the kidney is still in a developmental 
stage and that an infant is only able to maintain the stability of his internal economv 
if he has enough water available for excretion. It is no chance provision of nature which 
gives a baby plenty of water with his food. 

A full-term babv contains 75 to 80% of water; an adult only 60 to 65%. Furthermore, 
about 65% of the body water in infants is extracellular, but only 2S% in adults. The 
mineral pattern of the extracellular and intracellular fluids is, however, the same through- 
out life. A baby requires much more fluid per kg. of body-weight than an adult and 
even on a basis of surface area the fluid intake ought to be higher. This is not because 
the losses by die skin and lungs are abnormally high: these are lower per square metre of 
surface area in new-born infants than they are in adults. The urine volumes, however, 
should be considerably larger. This fact is to be correlated with our discovery that the 
infant’s kidney is a relatively ineffective organ particularly at low urine flows. We have 
found that the urea and mineral clearances per square metre per minute are always low at 
birth, and that they diminish still further if the minute volumes are small. They are lower 
in premature than in full-term new-born infants, but they increase towards the adult level 
during the first year of life. It is a well known clinical observation that premature infants 
are very liable to oedema and their low mineral clearances are an obvious explanation of 
this. The glomerular filtration rates also have been measured by estimating the inulin 
clearances of a few babies. These too are low, judged by adult standards, and vary with die 
state of the infant’s hydration. For these reasons any infant short of water is likely to have 
renal failure and one who is fed on cow’s milk suffers sooner than a breast-fed baby, 
because his food contains more protein and salt. 

An infant needs extra water whenever the output by the skin, lungs or bowel is 
increased, because his urine volumes must not be allowed to fall. Water should be given 
if a baby is feverish, but salt must be given as well if he is suffering from diarrhoea and 
vomiting. The objects of treatment are to restore the volume and the normal composi- 
tion of the body fluids. The onlv electrolyte needed is sodium chloride for the others 
are supplied by the processes of metabolism. Since the gnstro-intestinal secreuons may 
be regarded as isotonic, the amount of salt lost in them corresponds to the amount that 
would have been contained in an equivalent volume of 0-9% NaCl. A hypotonic solution 
of salt should, however, always be given to an infant with gastro-enteritis unless he is 
taking water by mouth because water, but not salt, is excreted by the skin and lungs. 
If fluids are to be given by the intravenous route and 0-9% NaCl and 5% glucose solution 
are available for the infusion, the proportion of each in the volume of fluid to be given 
can be varied according to the needs of the pauent. 

If the dehydration has been mild we have given, without waste of time, a soludon 
of glucose and salt up to 3% of the body-weight, .and, if severe, up to 6% or 7% of the 
body-weight. The solution has generally been a mixture of 0-9% NaCl and 5% glucose 
in equal parts.^ This was followed by a maintenance infusion of one part of 0-9% NaCl to 
four parts of 5% glucose to supply the normal daily requirement (2 to 2'/ : oz. per lb. 
body-weight). If the diarrhoea has been verv profuse, it has sometimes been necessary 
to give more of the 0-9% solution of NaCl. 

In order to enable the body to regulate the pattern of its mineral composition, enough 
water must be given to establish a free flow of urine and both the dehvdrarion and the 
oliguria should be relieved within a few hours. It is sometimes possible to do this in 
March — Therap. 1 
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back, while in the RTsTsZZs^radinr^h^ i° f Ca - Ses ' vith P crsistcm s«cre pain in the 
radiographs one and more years afterwardc* T S ' PI j C a PP earcd to be normal, subsequent 
be ligamentous insertions into thevenrhnM s |j?' vcd a S,0W L V progressive ossification at 
have proved unsatisfactory and ranm, > a bodies. In a number of these, manipulations 
conservatively, appeared to show mw.'' " U . 1 s ?. me cases which had been treated mote 
progresses with increased ossification cxt f nMVC ligamentous ossification. The condition 
graphic evidence docs not entirrlv <■„„ ° n , c c . oncavc aspects of the curvatures. Radio- 
are secondary to arthritic char/oyc^ 01 ^ * iC v ! c " 'that these ossifications in the ligaments 
articulations mav be present without £ " C articulations, but bonv ankylosis of all the 
m - £ i ,e bgaments mav be nr,,™, sJul * P ??f >!,ble c ! ,an S cs in tlic ligaments and changes 
ossification of the ligaments mav 1 01 a «hritis. In some cases localized 
occurred a year or so previously ' , l 1C °,. - V biographic evidence of trauma which 
thednmage. ‘ ■ ‘ ! ler radiographs giving no indication of the site of 

August 1942, draws a 1 1 c nt i on irJ ft Y. nder this title an editorial in Radiology, 
antero-postcrior or sneitt-ri mem S cndcr hne of demarcation which is often seen in 
line lies on the left side of thp in S rams of the bony thorax and upper abdomen. This 
continues as far down as the ! no ' t llr ds of the thoracic spine and sometimes 

useful radiological smn Tr ;« ,irMr„.w It , rst two lumbar segments.” This is a most 
vein, but to the medial border r,f U ,i C ^r duc n,Jt . t0 dense structures or the hemiazygos 
coincide with the medial infers,- i and irs inferior extremity will be seen to 

on the left side because^ the des ^ ° f th ,5 dia phragm. Though it is chiefly shown 
th Tho de ’h 1 h f ^ ec l uent, .y seen on botl/rides”* lmitS the med!ai boundary of the lung on 

on the left side the line d n™ f 11 .T-!! c a r ?, ’ ° ac f° unt for its more common demonstration 
aorta which can often be seen htenTl^ eu‘ th th f ! eft lateraI border of the descending 
appreciated from an examirrmnn .f?, v he . medial bord «- of the lung. This will be 
The importance of this line lies in the ? f 2 transVPrse section of the body- 

causing expansion of the tissues _ j- faCt , l lat 11 >s deviated laterally by any lesion 
of these is the paravertebral tuherrni. W °i !1C dors ‘” d vertebral bodies. The commonest 
of variable lengihanduiehh inass'”' 'l; absCeSS , " hich sh °ws a * a fusiform expand 
abscess may be recognizable before ri lntlo . n " ;t i a localized tuberculous caries. P’ e 
plana in its initial Sef hows a in .- C !? an ? dc ™™rable bony change. Vertebra 
formation but it is no^aLda ted w ^ansion suggesting abstK* 
bodies show bilateral deviarion of 1 5 h , d,m,n, l t, ° r n of the disc space. Crushed vertebral 
of the line may lead to the mi.°t!ake of ^ t0 n , e 0 P lasm th c greater deviation 

f ™f . °f •l.e'di.c i„ „SlZ"h'„5d '‘V*' r» 

on the radiograph taken immediately afreuTthT® * -a bercu,ous abscess was demonstrated 
taken a fort nigh rafter ' after thc accident a " d its absence in radiographs 

In osteochondritis of the dorsal spine the line can he , T 

certain other inflammatory and neoplastic condbiL, - , ” rnt f d on bolh sldes - 1 

ligament the line mav be recognized an both involving the anterior common 

life borders of the vertebral bS sometimes as much as in. lateral to 

In the abdomen inflammatory lesions of the spine mat- , , , . . , , „ 

line of the psoas muscle before bone changes aredistinguishable^ ^ deV,atl0n ° f * 
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Dr. Avery Jones suggested that clinicians were lulled into a sense of false security by 
the name normal or physiological saline and therefore did not worry about giving large 
amounts to sick children. It had been shown conclusively that adult post-operative cases 
could be given a great excess of salt by the routine use of normal saline and this caused 
water retention with hvdrtemia and a tendency to oedema of the lungs or of the intestinal 
suture line. 

Many sick infants received at least 12 g. of salt, an amount equal to the total salt 
content of the body of an infant and equivalent to 3)4 oz. of salt for an adult. Dr. 
Young had shown clearly that die infant’s kidney was quite unable to deal with such 
amounts and therefore the infants tended to become eedematous with salt-bound water 
and yet had no water available for the normal losses from skin and lungs. 

He wondered whether sufficient attention was paid to the vitamin B complex in such 
children for it had been stressed recently that there was a quanutative relation between 
the glucose and the vitamin B requirements. If a deficiency existed the infants could 
develop a condition equivalent to an acute beri-beri. He would like to know whether 
others had had success with the use of tibial marrow transfusions and said it had proved 
satisfactory in five out of six infants he had recently treated. 

Dr. Richard Dobbs : This discussion serves to show to what a large extent practising 
pediatricians are ignorant of the very important biochemical and physiological changes 
which manifest themselves to them as “ dehydration ”, “ shock ” and “ collapse ” in 
infants suffering from acute gastro-enteritis. The important questions are firstly, what is 
the most useful, or, rather, the least dangerous fluid to use, and what is the most valuable 
route? From clinical experience it seems that the oral route may be unsatisfactory 
because of vomiting or because the fluid may not be absorbed, and that the intravenous 
route has its dangers. The subcutaneous route is undoubtedly the safest, and by it saline 
or any other electrolytic solution is satisfactorily absorbed. I would like to stress that 
though it is probably the most satisfactory for experimental purposes, the intravenous 
route is dangerous unless more care and constant attention are available from both nursing 
and medical staff than is usually the case. Vascular and right heart failure, and cerebral 
pulmonary oedema follow on too much or wrong fluid very much more easily with intra- 
venous than with other routes of administration. 


[December 8, 1942] 

The ./Etiology of Erythroblastosis Foetalis and Certain Haemolytic 
Transfusion Reactions, with Special Reference to the Rh Factor 

By P. L. Mollison, M.B., M.R.C.P. 

For a long time it has been recognized that the clinical conditions known respectively 
as hydrops fetalis and icterus gravis neonatorum are closely related and, since the publica- 
tion of Diamond, Blackfan and Baty's paper in 1932, it has been realized that so-called 
congenital anaimia of the newborn is a further manifestation of the same disease process. 
Although the relationship between these different syndromes has been generally recognized 
and the clinical and pathological features of each one fully described, there has been very 
incomplete understanding of their tetiology. 1 

Diamond and his co-workers pointed out that extramedullary hamiatopoiesis occurred 
in all three conditions. They accordingly revived an old term “ erythroblastosis ” to 
describe all three syndromes and to give prominence to their belief that abnormal hema- 
topoiesis was the primary disorder. 

This view was challenged by Parsons, Hawksley and Gittins (1933) who considered 
that a hremolytic process affecting the red cells, or rather the whole erythron, was the 
pi imary feature and that the erythroblastosis was merely a response to this destruction. 
The rapid fall in blood-count after transfusion observed in some cases of icterus gravis 
neonatorum by Hawksley and Lightwood (1934) was cited by them as further evidence 
in favour of the haimolvtic theory. 

Although the view that these syndromes are characterized bv haemolysis was widely 
accepted in this country’, there was a complete ignorance of the ‘cause of the litemolysis 
In 1941, however, Levine and his co-workers demonstrated that the cause lay in iso 
immunization of the mother during pregnancy. They showed that the recently discovered 
Kh agglutinogen was intimately concerned with this process in the majoritv of instances 
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an infant who is not vomiting by giving him fluids by mouth, hut his salt requirement 
needs to be assessed just as carefully as if fluids arc being given parenterally. The rectal 
route is only useful as a method of supplementing the oral intake, if a patient is vomiting 
but has no diarrhoea. A larger volume of fluid can be given bv the subcutaneous route, , 
but it also should only be used as a supplement to oral feeding because the solution to 
be given is isotonic (0-9%) NaCI. Glucose solutions should not be used on account of 
the danger of abscess formation. The intravenous route is frequently the only one by 
which the depicted body' fluids can be restored sufficiently quickly. Moreover, if the 
infusion is efficiently' given, it is the most comfortable procedure for the patient. Con- 
tinuous drip infusions and infusions at four to six hourlv intervals as a supplement to oral 
feeding have both been used. Whichever route is chosen accurate charting of the output 
is essential in order to estimate the day'-to-day requirements. Daily weighing of the 
patient is very helpful. The change in weight is a much more sensitive indication of 
the water balance than estimations of the serum chemistry. There arc dangers in giving 
too much salt and in giving too little. If more is given than is excreted either the 
concentration in the body fluids increases or cedema fluid is formed; both prejudice 
recovery'. It is not possible to relieve dehvdrntion associated with salt deficiency without 
giving enough salt, and if large volumes of glucose solution are given, there is a risk of 
water poisoning. 

The difficulties of treating infants who are suffering from gastro-entcritis are due to. 
(1) the persistence of vomiting and diarrhoea, and (2) the complications, e.g. stomatitis- 
Nevertheless, if an infant can be kept in water and salt balance for a few days, it is 
surprising how often he gets better, while if he is allowed to become dehydrated a second 
time the prognosis is invariably worse. An acute infection is more dangerous to a babv 
than to an adult, but if he recovers, he suffers from no permanent disability. Detail 
medical and nursing care are necessary in order to regulate his water metabolism while 
he is sick, but he may pass from extreme dehydration to perfect health in the course of a 
few days. 


Dr. R. A. McCance : Salt deficiency and dehydration . — There is a very great difference 


between true dehydration, that is to sav a loss, or a deficiencv, of body water, and a s» 
of salt deficiency, which is usually brought about by a loss of water and salt with 
or total replacement of the water. This distinction was first brought out by 
Fronius (1935) and it has been elaborated by Nadal et al. (1941). I can perhaps illustrate 
the difference most forcibly by my own personal experiences. When I made myself S“ 
deficient in 1935, I only managed to lose about 6 lb. of weight, but my plasma protc® 
rose from 7-2 to 8-2 g. per 100 c.c. and my haimoglobin from 13-8 to 1 7-4 g. per 10® 1 “5". 
so that there was clear evidence of severe hiemoconcentration. This was accompanied by 
the signs and symptoms of a diminished blood volume. I was unable to take any exercise 
without breathlessness and slight anginal pain, and I know' from my' experiments on o® 
people that my glomerular filtration rate undoubtedly fell. The amount of sodium > n 
my serum was below its normal level and I had cramps. 

When I dehydrated myself early this year, I lost practically 10 lb. of weight withou 
any difficulty at all. My serum sodium rose to abnormal levels, but there were no changes 
in my' plasma proteins or haemoglobin. I suffered no reduction in my' blood volume an 
in consequence there was no fall in my glomerular filtration rate and I was able to taK 
exercise with fair comfort in spite of my loss of weight. In both experiments my ’ nta . e 
of food was sufficient for my needs so that loss of weight on account of starvation may' i> e 
excluded. 

In clinical medicine, true dehydration is not often met with in temperate clininu-' 
except perhaps after surgical operations involving the gastro-intesrinal tract, in high f cver ’ 
particularly in infancy, and during the first few days of life. It is unfortunately common 
enough to-day during lifeboat voyages and after forced landings in the desert. We usuim. 

Viave°to deal clinically with a loss of salt as well as water, for this is the fate of patients 
1 . . ,■ ' , , : ...: i A-m; r ,Wc disease 



has been restored by . . . u.ttnn* 

venous infusion unless salt is still being lost. The administration of glucose solution. 
provides water for the losses by the lungs and skin without overburdening the Kianey- 
with salt (Jones and Morgan, 1938). 


REFERENCES 


, S3 ; 0939) Lancet (ii), Gil. 




KERPEE-FRONIUS, E. if- A'™""""'-, 

w. G. (1941) 7- dm. Invest., 


20 3 691. 



Section of Therapeutics and Pharmacology 


223 


be far more common. The two most obvious factors to consider are failure of the Rh 
antigen to cross the placenta in adequate amount to stimulate the formation of anti-Rh 
agglutinins and failure of the mother to respond to the stimulus. The latter factor probably 
plays a big part; irregularity of response between one subject and another is a familiar 
feature of immune responses as a whole. We have observed cases in which an Rh negative 
mother bears several Rh positive children without incident and in any case, as has long 
been recognized, the first child in families in which erythroblastosis occurs is usually 
unaffected. We have often found that these first children are Rh positive. 

The value of serological tests in erythroblastosis foetalis may be summarized as follows : 

(1) In doubtful cases the diagnosis is strongly supported when the mother is found to 
be Rh negative and the infant Rh positive and anti-Rh agglutinins are found in the 
mother’s serum. 

(2) In doubtful cases the diagnosis of erythroblastosis foetalis is virtually excluded when 
the infant’s erythrocytes are found to contain no agglutinogen which the mother’s erythro- 
cytes lack and when the mother’s serum is found to contain no agglutinin that is incom- 
patible with the infant’s erythrocytes. In making tests for atypical agglutinins in the 
mother’s serum it must be remembered that these agglutinins are immune bodies and that 
their potency increases after delivery (Boorman, Dodd and Mollison) and then decreases 
again. Unless the serum is examined repeatedly the agglutinin may be missed. 

(3) Serological tests can be used to select suitable donors for the transfusion of the 
infant. Because Rh positive blood is usually rapidly destroyed by the infant, the father’s 
blood is unsuitable. Although the mother’s cells, being Rh negative, will survive well 
after transfusion in the infant’s circulation, her serum contains anti-Rh agglutinins and 
a different (unimmunized) Rh negative person is therefore preferable as a donor. 

While recommending the use of Rh negative donors for transfusion to cases of haemolytic 
anaemia of the newborn, it must be realized that these cases demand early and adequate 
transfusion. The diagnosis is not always made very promptly, and treatment is not as a 
rule begun as early as it might be. Apart from improving the immediate survival, the 
transfusion of Rh, negative blood, particularly when carried out early, may be found to 
lower the incidence of damage to the central nervous system. 

Of 27 cases of proved icterus gravis neonatorum seen during the last nine months, 17 
recovered. Transfusions, mainly of 150 to 200 c.c. of Rh negative blood (administered 
at 8 to 12 drops a minute via the internal saphenous vein), almost certainly played a 
part in this good recovery rate, for whereas none of the ten who died had received a 
transfusion, all of those who recovered had been transfused. Nevertheless, these figures 
somewhat slightly exaggerate the value of transfusion because the milder cases tend to 
be transfused and many of these would recover without transfusion whereas many of the 
more serious cases, which transfusion might not save, die within a few days of birth before 
the transfusion is arranged. 

An -effect of iso-immunization that is of very great importance is the sensitization of the 
mother towards a transfusion of Rh positive blood. If the mother’s serum contains 
anti-Rh agglutinins, Rh positive blood will be incompatible. Rh agglutination cannot be 
satisfactorily detected by the ordinary slide test, so that the blood is likely to appear 
perfectly compatible unless a special method of direct matching is used. Nevertheless, 
in such cases the results of transfusion may be as disastrous as those of an incompatible 
transfusion due to faulty A-B-O grouping. The connexion between erythroblastosis in the 
infant and hmmolytic transfusion reactions in the mother (see Burnham, 1941) is so 
important that it seems worth emphasizing by a detailed description of two case histories. 

Case I. — First pregnancy normal but in the second pregnancy she developed a 
toxaemia and gave birth to a stillborn foetus. In the third pregnancy a very severe 
toxaemia developed and an infant affected with hydrops foetalis was born. Because 
ot the history of bad toxaemias the fourth pregnancy was terminated at the third month, 
following operation a transfusion of group O blood was given. The patient developed 
backache, suppression of urine and jaundice. The blood urea rose progressively 
and reached a figure of 400 mg.% on the fifteenth day; thereafter, recovery was un- 
eventful. Investigations showed that the patient was group O Rh negative and that 
ne I $ crum contained anti-Rh agglutinins. Her husband was group O Rh positive, 
and the donor was also group O Rh positive. 

Case II. — First two pregnancies normal. The third pregnancy ended in a miscarriage 
hye months; this was thought at the time to be due to a fall. The fourth child 
developed the classical features of fuemolytic anaemia of the newborn. The fifth preg- 
nancy proceeded normally but bleeding, due to placenta prmvia, developed when the 
Patient went into labour. A transfusion was given and was followed bv a rigor A 

de ? d lnfa i nt "as delivered. On the following day the patient became 
jaundiced and passed very little urine. 
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Landsteincr and Wiener demonstrated in 1 9-1 1 that the red cells usually contain an 
agglutinogen which they termed R!t because a similar agglutinogen is present in the 
red cells of rhesus monkeys. They showed that this agglutinogen is distributed amongst 
different persons irrespective of their A-B-O group and that amongst American whites only 
about 15% of persons lack the agglutinogen. 

Wiener and Peters (19-10) showed that this 15 % of persons (Rh negative) whose erythro- 
cytes lack the Rh agglutinogen may develop specific anti-Rh agglutinins if they are 
transfused with blood containing the Rh agglutinogen (Rh positive). 

Levine, Katzin and Burnham (1941) showed that anti-Rh agglutinins may also be found 
in the sera of Rh negative women in connexion with pregnancy and they recalled Leune 
and Stetson’s speculation that some agglutinogen contained in the foetus might cause the 
development of atypical iso-agglutinins in die mother’s serum during pregnancy. In a 
paper published in 1941, they showed that the presence of these atypical agglutinins in 
the mother’s serum is often associated with foetal morbidity, and particularly with erythro- 
blastosis foetalis. They' suggested that dte atypical agglutinins in the mothers sen™ 1 
pass back across the placenta into the foetal circulation and cause the destruction of the 
foetal erythrocytes. In a later paper (Levine, Burnham, Katzin and Vogel, 1941) it " JS 
shown that the Rh agglutinogen is involved in the majority of instances. This was 
demonstrated by' testing a scries of mothers and infants and showing that over J # 
of the mothers were Rh negative compared with 15% in a random sample of the pop™^ 
tion. Similar findings have been reported by Boorman, Dodd and Mollison (194-). 
both these series, all the infants examined were Rh positive. These findings alone strong y 
suggest that iso-immunization of the mother to the Rh agglutinogen is intimate^ 
connected with affection of the foetus, since only Rh negative persons can produce ® ntI ' 
agglutinins. The actual finding of immune agglutinins in the sera of mothers JS tun ■ 
evidence. Such agglutinins were found by Levine and his co-workers in approxuna . 
one-third of their cases and by Boorman, Dodd and Mollison in over 90%- The dm crc " 
between the two series is probably to be accounted for partly bv the more favourable j 
of examination (i.e. shortly after delivery) in a greater proportion of cases in the la 
series, and partly by differences in technique. The evidence then is that in the map , 
of cases the Rh agglutinogen is involved and the destruction of the foetal erythrocyt j 
due to the passage of immune anti-Rh agglutinins from the maternal into the 
circulation. .m, 

Where the destruction of the fcetal erythrocytes is thought to be due to ante 
agglutinins, further evidence can be obtained by demonstrating that Rh positive cry* ' 
cytes are rapidly destroyed in the foetal circulation whereas Rh negative crythrocyi 
survive for long periods. This can be done by transfusing a mixture of Rh posirne . ^ 
Rh negative blood to such an infant and then estimating quantitatively, by an elabora 
of the differential agglutination technique, the survival of die two types of blood m 
recipient’s circulation. In all except one of the cases studied so far, Rh negative bloo ^ 
been found to survive for ninety days or more, whereas Rh positive blood has often 
destroyed within a few days of transfusion (unpublished data). These observau - 
provide very strong support for Levine’s theory and at the same time indicate that 
infant should be transfused with Rh negative blood whenever possible. 

mile the knowledge of the pathology of the group of conditions hitherto Kno 
as erythroblastosis foetalis is by no means complete, all future theories will have to - 
as their central feature haemolysis due to immune iso-agglutinins. ... 

The cases in which the mother is Rh positive and therefore can form no ann- 
agglutinins present an interesting problem. Elsewhere we have presented our rcaso 
for believing that the ordinary agglutinins anti- A and anti-B may sometimes be response . 
and evidence obtained recently has confirmed this view. Possibly, as has been fic 

bv Levine Burnham, Katzin and Vogel, failure of the tissues to secrete the group spec 
c, distances A and B may lay the way open for attack upon the erythrocytes. 

SU Cither antigens besid J Rh, A and B may prove to be responsible in rare cases. The e en 

till thing from the serological point of view is the demonstration that the feta leg ■*«£ ble 
tiai uii g . i th mother lacks. In the majority of cases it should be possio 
contain an & ^ t ^ e mate rnal serum is incompatible with the fatal erythrocytes, 

to show in made impossible by the disappearance of the immune agglutinins 

although this may aftC r delivery. Thus, the mother’s serum 

from the mod „ $t examined and the infant’s cells must be tested or. 

if the infant 6 i ™dead, die father’s cells. In testing the latter, the mode of inheritance 
of the Rh factor must be borne inmmd^ n a n c. es ^ mother is Rh negative and the infant 
RhpoTit!ve,ThTr X foctors y hive to be considered, for otherwise erythroblastosis feetahs would 
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licable at present because of the small percentage of Rh negative persons in the population. 

However, the great majority of transfusion accidents due to the Rh factor would be 
avoided if mothers of infants affected with erythroblastosis were not transfused except with 
Rh negative blood and if persons who have responded unfavourably to transfusion were not 
ietransfused until the cause of the unfavourable reaction had been ascertained. In cases 
of urgency, plasma or serum should be used instead of whole blood. 


I should like to acknowledge the kindness of those clinicians and pathologists who have 
allowed me access to cases under their care and also the help of Miss Boorman and Miss 
Dodd who carried out manv of the serological tests in the cases reported here. 

~T1£: 
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Tests for the Rh Factor and its Antibody 

By G. L. Taylor ( working on behalf of the Medical Research Council) 

Gallon Laboratory Serum Unit, at the Department of Pathology, Cambridge 

The presence of Rh antigen is detected by the red cells containing it being agglutinated 
when mixed with serum in which is the corresponding anti-Rh agglutinin. There are two 
sources of grouping sera. (1) Animal: serum of a rabbit or guinea-pig injected with 
the red cells of the Rhesus monkey. The preparation and use of animal sera for detecting 
Rh is difficult. (2) Human: anti-Rh may be found in mothers of erythroblastic babies 
and in persons who have had haemolytic transfusion reactions due to Rh. Few human 
anti-Rh sera are strong enough to be used as reagents. Some Rh-positive cells react very 
weakly and unless a good serum is used thev may be recorded as negative. False negatives 
are the great bugbear in Rh work. Human sera will probably prove the most convenient 
reagents and I think most of them will come from mothers of erythroblastic babies. 

Detecting anti-Rh. — Serum is heated for fifteen minutes at 56° C., as Wiener recom- 
mends, for some sera before heating fail to react properly with some Rh-positive cells. 
The serum is mixed with cells from at least two strongly positive donors, with negative 
cells and with cells from the donor of the serum; some sera agglutinate their own cells 
and this is a necessary control. Known positive and negative cells should be of group 
O to avoid the possibility of reactions due to the A-B-O system of groups. Most grouping 
is done on a slide, tile or plate, but for Rh work tubes must be used. Ours are 2 in. 
long by / 4 in. diam. and in them we make series of falling dilutions of serum. In 
the first tube the serum is undiluted; in the second diluted 1:2; in the third 1:4 and 
so on for 6 or 7 tubes. Into every tube except the first we place a volume of physiological 
saline solution; the first receives a volume of undiluted serum. With the saline in tube 2 
we mix a volume of serum getting two volumes of 1:2, one of which we add to tube 3 
getting two volumes of 1 :4 and continue this doubling up until every tube gets its dilution. 
One of the two volumes in the last tube is discarded. To each tube we add a volume of 
red cell suspension (1 to 2% whole blood) of a strongly positive donor. Cells and scrum 
are mixed by picking up a tube and flicking with the finger and on each tube is placed 
a glass cap to prevent evaporation and serve as place-marker in reading tests. To other 
identical series are added cells from a second strongly positive person, negative cells and 
the cells of the donor of the serum. If the donor is the mother of an erythroblastic baby, 
and if the A-B-O groups permit, and if we have the cells, we also titrate the serum with 
cells from the baby and the father. The tests are stored at room temperature and an 
identical set in the incubator at 37° C. Some human anti-Rh sera work better at room, 
others at body temperature. The great majority arc better at bodv than at room 
temperature. 
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Investigations carried out five days after transfusion showed that the patient "as 
group A Rh negative and that her serum contained weak anti-Rh agglutinins. Her 
husband was found to be group B Rh positive and the donor group 0 Rh positive. No 
group 0 blood was found to be surviving in the recipient's circulation. 

fen days after the_ first transfusion, group O Rh negative blood was given with a 
satisfactory result. Tests made after transfusion showed that this blood was surviving 
normally in the recipient’s circulation. 

1 hough it is known that women who give birth to infants affected with erythroblastosis 
also have an increased incidence of stillbirths, ver, as Henderson (1 942) has emphasized, 
the pathology of these cases has been neglected. Now that the danger of hremolytic 
transfusion reactions in women whose infants are affected with erythroblastosis is recog- 
nized, it becomes extremely important to emphasize this fourth type of erythroblastosis 
fottnlis, as Henderson has called it. The following cases illustrate the occurrence of 
** unexplained ” stillbirths and cases of ervthroblastosis foetalis in the same family. 


Case III. — The first child was born three weeks before term but exhibited no 
abnormality. During the following nine years the patient gave birth to six stillborn 
infants after pregnancies lasting between six and eight months. Six years later, the 
eighth pregnancy resulted in the birth of an infant affected with icterus gravis neona- 
torum. The woman was group A Rh negative, her serum contained anti-Rh agglutinins 
and the infant was group A Rh positive, 

CASE IV. — First child normal, second died of jaundice twenty-four hours after 
delivery. Third pregnancy ended prematurely in the birth of a macerated but other- 
wise normal feetus. The mother was group A Rh negative and her serum contained 
anti-Rh agglutinins. 

CASE V. — First infant normal, second infant stillborn, third died within twenty-tow 
hours after delivery. The second and third infants were outwardly normal, ine 
fourth infant developed typical haemolytic anaemia of the newborn. The mother "at 
group O Rh negative and her serum contained anti-Rh agglutinins; the infant ' ra5 
group O Rh positive. 


In discussing the possible manifestations of erythroblastosis foetalis it should be a<hk*j 


that it is occasionally difficult to distinguish between mild cases of icterus gravis 
severe cases of “ physiological jaundice ” of the newborn. The possibility of the inwnj 
having erythroblastosis should be considered whenever there is any foetal or neoffjts 
morbidity for which there is no other obvious cause. Suspecting the infant of ha' 1 ®? 
erythroblastosis implies suspecting the mother of having become sensitized to the " 
agglutinogen and therefore avoiding transfusion unless known Rh negative blood of suitable 
A-B-O group is available. ^ 

Iso-immunization to the Rli agglutinogen may occur apart from pregnancy in ", 
negative persons of cither sex, that is as a result of the transfusion of Rh positive blnoa 
(as mentioned above). In such cases, the response to a first transfusion may be satisfactor; 
but the response to subsequent transfusions becomes increasingly unfavourable. " e 
signs to look for are a failure of the recipient’s haemoglobin concentration to increase 
following transfusion (the concentration may increase temporarily but then fall 
a few days), the development of jaundice after transfusion and the development of more 
severe signs of htemolysis such as hxmoglobinuria. , 

The possibility that iso-immunization produced by transfusion may affect the mother- 5 
response to a subsequent pregnancy should be borne in mind. Whereas an Rb negati'C 
woman usually fails to produce anti-Rh agglutinins during her first pregnancy with an 
Rh positive infant, if she has had a previous Rh positive transfusion she may have oeen 
sensitized and thus produce anti-Rh agglutinins during her first pregnancy and give birth 
to an affected infant instead of a normal one. 


CASE VI. — The patient became an air-raid casualtv in November 1940 and . " 
transfused with 1,000 c.c. of blood. She left hospital, but six months later was admitteo 
to another hospital for plastic operations. After one of these operations she h an . 
three months’ miscarriage. In 1942, she gave birth to an infant which died after a 
few days from icterus gravis. The serological findings were typical of iso-immuniza- 

tion to the Rh agglutinogen. . , „ „ re „. 

Of course in this case the enrlv miscarriage may have been the ‘immunizing preg 
nancy” but it was a very brief pregnancy and it seems equally likely that the tran_- 
fusion was responsible for the brisk immune response to the first “full” pregnancy. 

Clearly transfusion reactions due to the Rh agglutinogen could he completely avoided 
if Rh negative persons were never transfused with Rh positive blood and at the same 
time the possibility envisaged in Case VI would never arise. At present, however, it seems 
‘ : tP impracticable to suggest that every potential recipient of a transfusion should lime 
hk or hCT Rh ^o«p detefmined. The alternative procedure of supplying Rh negative 
Wo Jon a fargfscX or even for maternity cases alone, must also be considered imprac- 
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ticable at present because of the small percentage of Rh negative persons in the population. 

However, the great majority of transfusion accidents due to the Rh factor would be 
avoided if mothers of infants affected with erythroblastosis were not transfused except with 
Rh negative blood and if persons who have responded unfavourably to transfusion were not 
ietransfused until the cause of the unfavourable reaction had been ascertained. In cases 
of urgency, plasma or serum should be used instead of whole blood. 


I should like to acknowledge the kindness of those clinicians and pathologists who have 
allowed me access to cases under their care and also the help of Miss Boorman and Miss 
Dodd who carried out many of the serological tests in the cases reported here. 
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Tests for the Rh Factor and its Antibody 

By G. L. Taylor ( working on behalf of the Medical Research Council ) 
Gabon Laboratory Serum Unit, at the Department of Pathology, Cambridge 

The presence of Rh antigen is detected bv the red cells containing it being agglutinated 
when mixed with serum in which is the corresponding anti-Rh agglutinin. There are two 
E ° urc “ grouping sera. (1) Animal: serum of a rabbit or guinea-pig injected with 
RE • , cc " s Rhesus monkey. The preparation and use of animal sera for detecting 

l*s difficult. (2) Human: anti-Rh may be found in mothers of erythroblastic babies 
an . “j persons who have had htemolvtic transfusion reactions due to Rh. Few human 
antl .. _ sera arc strong enough to be used as reagents. Some Rh-positive cells react very 
uca • \ a n( i unless a good serum is used they mav be recorded as negative. False negatives 
re-i C ^ TCa . t ] ul S.h ear in Rh work. Human sera will probably prove the most convenient 
. gents and I think most of them will come from mothers of erythroblastic babies, 
mend^f nn(, '^h. — Serum is heated for fifteen minutes at 56° C., as Wiener recom- 
The s S ’ ° r ? ome . sera before heating fail to react properly with some Rh-positive cells, 
cells and" 1 Mi ^u^ ce ^ s fr orn at least two strongly positive donors, with negative 
and rEi ' Tlt Ces from the donor of the serum; some sera agglutinate their own cells 
O to nvn ' e necess ary control. Known positive and negative cells should be of group 
is done ' 1 6 P° ss . 'tv of reactions due to the A-B-O system of groups. Most grouping 
long bv °V ” 1 ' S d^’ ° r Pfr te ’ hut for Rh work tubes must be used. Ours are 2 in. 
the first ri ln ' dtam. and in them we make series of falling dilutions of serum. In 
so on for 6 o° - ^ crum ' s undiluted; in the second diluted 1:2; in the third 1:4 and 
saline sobit'° r ■ Into every tube except the first we place a volume of physiological 

we mix -1 v°i n thC * 1 rece hes a volume of undiluted serum. With the saline in tube 2 
getting two v serum S ett ' n g two volumes of 1:2, one of which we add to tube 3 

One of the t° UI P^ S * -."I ar, d continue this doubling up until every tube gets its dilution, 
red cell sue "° °'umes in the last tube is discarded. To each tube we add a volume of 
are mixed P^ n5 ! n . n . (I to -% whole blood) of a stronglv positive donor. Cells and serum 
a glass can t P !C * m S U P a tu h e and flicking with the finger and on each tube is placed 
identical 'series^ re ' e ?n eVa ^° rat ' 0n an< ^ sene as place-marker in reading tests. To other 
’■he cells of th' S a ° ce " s fr°m a second strongly positive person, negative cells and 
and if the A B °' se ^ um ' ® the donor is the mother of an erythroblastic baby, 

cells from th E ^y ou P s P erm 't, and if we have the cells, we also titrate the serum with 
identical set ,t! - an< ? t ^ lc lather. The tests are stored at room temperature and an 

others it Ena 1 . ° lncu u at or at 37° C. Some human anti-Rh sera work better at room, 
temperature ‘ tern P erature - The great majority are better at body than at room 



226 


S 


Proceedings of the Royal Society of Medicine 

After an hour, or better after two, the tests arc read. The character of the sediment 
at die bottom of the tube gives a good idea as to whether there is clumping or not. 
The cap is removed and the sediment examined with a hand lens, hut the final diagnosis 
is based on microscopic examination. The greatest care and gentleness are needed in 
transferring some of the sediment to a microscope slide; any roughness may undo some 
of the more weakly positive reactions and a false negative may be recorded. Good 
reactions arc easily seen; weakly reacting cells may' cause trouble. In sedimenting, cdls 
aggregate, and a beginner may mistake for true agglutination a lumpy drift of cells; such 
a drift gradually breaks up. 

Some set up only the top tubes of a series but we prefer to titrate, because: (1) Titration 
indicates the strength of any antibody present. (2) We have found a serum which, 
undiluted, failed to react with some positive cells, but which, in titration, gave definite 
reactions in some dilutions. Without titration incompatibility between such a serum and 
the cells of intended donors might be missed. 

When tests suggest that anti-Rh is present we mix the serum with positive cells from 
four or five other donors and with one or two lots of negative cells, and if it reacts with 
all or nearly all the positives and not with any negatives, it seems certain that anti-Rh 
is present, and indeed when all the positives react and the negatives fail to, a simple sum 
gives exactly' the odds that the serum contains anti-Rh. I advise this titration technique 
in direct compatibility' tests between recipient's serum and potential donors’ cells, and 
1 would not use any donor whose cells gave the slightest sign of a reaction. 

With good sera red cells can be grouped for Rh by methods similar to those described. 
Titration is not needed and a serum which required titration would not be used. A volume 
of serum is mixed with a volume of red cells and to avoid any tendency a serum may 
have to give false agglutination, a volume of saline is added. Tests arc stored at room 
or incubator temperature according to- which is better for the sera in use. Bringing 
together antibodies and antigens of the A-B-O groups should be avoided otherwise the 
Rh grouping cannot be done. Anti-A or anti-B in a serum can be absorbed by mixture 
with appropriate cells, e.g. A Rh-negative cells will remove anti-A and leave anti-Kn- 
Mixing the serum with the saliva of a person who secretes the appropriate antigen 
also remove the A-B-O antibodies. About 80% of people secrete in the saliva the A-R 
antigens present in their red cells. With a supply of Rh sera from all the four hloou 
groups a tvorker need not absorb, he can choose those appropriate for the cells he is testing 
No cells should be diagnosed as negative unless they have been tested with at leas 
three strong anti-Rh sera. Some sera react well with all but a few Rh-positive cells. One 
may react well with the cells of x and poorly or not at all with those of y, whilst another 
does well with y and badly with x. If a serum tends to give slight false positive reactions, 
reference to the reactions given by other sera will help diagnosis. 

Rh testing is tricky and needs considerable experience, but it will become less of an a 
and more of a science when we get good. supplies of really strong sera, and for these we 
must look to the clinicians who are in charge of the mothers of erythroblastic babies. 

My unit has examined blood from 49 mothers of erythroblastic babies; 43 were 
Rh-negative, and in the sera of 37 of these 43 we found anti-Rh. In a random 
sample of 49 women only 7 or S would be expected to be Rh-negative: we found 4J. 
There can be no doubt that the Rh factor plays an essential part in the causation of most 
cases of erythroblastosis foetalis. 



Sectional 
page 9 


Proceedings of the Royal Society of Medicine 


Vol. XXXVI 
227 


Section of Epidemiology and State Medicine 

President — E. H. R. Harries, M.D. 

[. January 22, 1943] 

Some Aspects of the Epidemiology of Smallpox in Scotland 

in 1942 {Abridged) 

By Ian N. Sutherland, M.B., M.R.C.P.Ed., D.P.H. 

Historical. — The description of the epidemiology of smallpox in Scotland in 1942 may 
be helped by a short reference to history. Some data on the disease and on infantile 
vaccination have been assembled in Table I. 1 Outstanding in this table are the epidemic 
of major smallpox in Scotland, especially in Glasgow, during 1920 to 1921 (causing 176 
deaths), and the epidemic of minor smallpox in Dundee in 1927 to 1928, not causing any 
deaths in these years. Full reports of these epidemics have been published (Macgregor, 
1921; Burgess, 1928). Both epidemics were prolonged and included large numbers of cases. 
Apart from the high fatality rate in unvaccinated infants, the fatality rates in each 
age-group over 1 year were remarkably constant. The proportion of deaths in age-groups 
by vaccinal states showed mainly deaths of vaccinated persons under the age of 15 and 
mainly deaths of unvaccinated persons over the age of 15. 

During the period 1918 to 1939 the percentage of children successfully vaccinated fell 
with considerable regularity from a peak of 70-5 in 1920 to a trough of 42-2 in 1938. 
It is clear that, unless there was a high proportion of vaccinations in later life, of which 
there is no evidence, the majority of the child population, and the great majority of those 
beyond childhood, were unprotected by vaccination. 

The Glasgow outbreak. — On this background is set the arrival at Glasgow on May 29 
of a ship with a case of major smallpox on board. The subsequent history of Glasgow 
has been fully described elsewhere (Macgregor and Peters, 1942). There is some mystery 
of the source of infection of this first case. The most probable possibilities are that he was 
infected (a) ashore in Capetown, (6) on hoard from a “ missed ” case, or (c) on board bv 
fomites. 

In the Glasgow outbreak, one sees in Glasgow 11 ship cases, 21 untraceable cases in 
the general population, and four cases in contacts. The untraceable cases deserve further 
mention. They were not scattered throughout the whole city area. The west and a 
!arge part of the south were free. The dock area did not show a high incidence. The 
untraceable cases, charted by dates of rash, show a wave centred on July 26 and 27, 
preceded by a broad wave of secondary ship cases which centred roughly on July 10. 
following the main wave of untraceable cases there were three — possibly four — more cases 
m this category. Included in the untraceable cases were persons who had, because of age 
or other reasons, little contact with the outside world and whose chance of acquiring 
■i prevalent infection would be thought much less than those of younger persons or persons 
taking a more active part in the life of the community; but also there were cases such as 
that of a tram conductress who worked on the first day of her sickening and to whom 
no secondary case could be traced. During the period of probable infection of most of 
me untraceable cases, there was no general vaccination campaign. The age and sex 
distribution of the cases will be given later. Meantime, it mav suffice to note that the 
range of ages in the untraceable group was from 12 to 72. The last of the group of 

* Not reproduced ; see References. 
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untraccablc cases was a patient in a mental institution. The report on the Glasgow 
outbreak has included a description of his environment. 

The social incidence was mainly on working-class occupations. Of the patients in 
general, one derived the impressions that smallpox had affected those whom one would 
hat e expected to escape, and that those whom one would have expected to have a selectively 
high incidence escaped infection. 

The Fife outbreak. — The last Glasgow case developed his rash on July 31. There was 
a long pause until it was discovered early in October that smallpox had been occurring 
in Methilhill, Fife. The Fife outbreak apparently started with an original patient whose 
rash appeared on August 21, twenty-one days after the development of the rash in the 
last Glasgow patient — a secondary case in a” closed population. Twenty-six subsequent 
cases in Fife were traceable to the original case or her secondary or derived cases. The 
genealogical tree of this outbreak (Chart I, p. 14) demonstrates the tendency to death 
associated with an infection through Cases 4 and 5. Of 15 cases derived from Cases 4 and 5 
(which were both fatal), six died. Of eight cases not so derived, none died. If the deaths of 
Cases 4 and 5 are included with those of their derived cases, the observed distribution 
is consistent with an increase in the inherent severin' of the disease before passing through 
Cases 4 and 5 ( x -=5-54, P about 0 02). If the deaths of Cases 4 and 5 are excluded, 
which may be considered equivalent to postulating an exaltation of virulence after the 
disease had infected these two patients, the tendency towards death in their derived cases 
still remains significant (*- = 4-33, p about 0 04). This very interesting question was first 
raised by Dr. Fvfe who observed the selective nature of the mortality in the group of 
patients who had been infected through contact with Cases 4 and 5. 

A general vaccination campaign in the district was started on October 8 and achieved 
a high acceptance rate. The outbreak had been limited geographically, and the rash of 
the last case of this group appeared on October 19. Two further cases occurred in 
November. One was in Cowdenbeath, 13 miles from Methilhill, the other near Thornton, 
four miles from Methilhill. The Cowdenbeath case was untraccablc. Dr. Fyfe has raa*’ 
the following comment on the Thornton case: 

“ The infection of this man is of interest. His rash appeared on November b 
On October 28 he was in the wood surrounding the Smallpox Hospital, in wfcd’ 
patients exercise. He saw some of the patients and probably spoke to diem. 
he thereby infected? As an alternative source, it is known that the Hospital chauffeur, 
who resides in a building adjoining the Smallpox Hospital, calls at the patient's house 
for his newspaper. Did he convey infection from the hospital to the house? S uc “ 
is possible, although the chauffeur is well drilled in precautionary measures.’ 


While the Thornton patient has been entered in the tables as untraceable. the adjectiw 
probably applies only to the means of conveyance of the infection. 

An incident which occurred during die Fife outbreak showed that the danger of wide- 
spread transference of smallpox is always present. A coastal ship was at Methil _on 
October 14 and 15 and arrived at a port in Northern Ireland at the end of October. O ne 
of the crew, who had been ashore while at Methil and who had not accepted vaccination 
before returning to the ship, developed a rash on October 2S and was found to be suffering 
from smallpox. 

The social incidence in Fife was not selective. No connexion has ever been proved 
between the Glasgow and Fife outbreaks, though probably it did exist. 

The Edinburgh outbreak . — Eight days after the Inst of the Fife contact cases (judging 
by appearance of rash) an Edinburgh man in an Edinburgh general hospital developed 
a smallpox rash; this was followed four days later by a smallpox rash in a boy who had 
been, at the presumed date of his infection, in a bed adjoining that of the first patient- 
A complicated epidemic picture developed, including the infection of three students. wl'° 
had had no contact with the hospital patients, and the infection of 16 patients in •" in 
associated convalescent home. Many of the convalescent home patients had returned to 
their own homes before the outbreakdeclared itself in the convalescent home. There was. 
therefore, a considerable scattering of infection throughout the south of Scotland. 

The onlv services common to the hospital and the convalescent home were the laundry 
and the use of an interhospital ambulance which served associated institutions as well 
as the two which were infected. Investigation of the laundry and ambulance was negative. 

The next sta<m of the Edinburgh outbreak was, as in Glasgow, the development of a 
<rrm,n of eight untraceable cases spread over some thirty days in the general population. 
As in Glasgow, some of these patients were among those whom one would consider unlikeh 
to acquire anv prevalent infection. 
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The geographical distribution of the homes of the untraceable Edinburgh cases was 
roughly on a line running from the south-west to the north-east of the city. There was 
no feature of special interest in the social incidence. One Edinburgh patient travelled 
to Inveramsay in Aberdeenshire during his incubation period. He sickened there and 
was admitted to hospital in Inverurie. The diagnosis was at first in doubt but was soon 
confirmed. One known contact of this patient in Inverurie developed smallpox. Another 
man, who was in Inverurie at the same time, was sent to Onich in the west of Inverness- 
shire and developed smallpox, from which he died. The secondary case in Inverurie and 
the Onich case have not been included in any tables in this summary. No proof has been 
obtained that the Edinburgh outbreak derived from the previous outbreaks. 

To sum up the narrative, the Glasgow outbreak consisted of 11 ship cases, 21 untraceable 
cases, and four contacts; the Fife outbreak was of three untraceable cases, and 26 contacts 
derived from one of the untraceable cases; and the Edinburgh outbreak was of 13 untrace- 
able cases, 16 cases in a convalescent home, and 7 contacts. The Glasgow and Edinburgh 
outbreaks were similar in pattern. The dissimilarity of the Fife outbreak may be ascribed 
in part to the lack of specific control of all known contacts, up to the time when the 
Medical Officer of Health found that there was smallpox in the county. The ways in 
which infection spread from one area to another and the ways in which it spread in the 
two cities remain unknown, though the waves followed at roughly fortnightly intervals, 
which is consistent with a theory that each wave derived from its predecessor. 

Type of disease . — The disease was of the major type with a fatality rate of 24%. The 
type was consistent throughout, except for a relatively small proportion of patients with 
sparse rashes in Fife and a relatively large proportion in Edinburgh. In Fife five patients 
had a purpuric eruption, in Edinburgh two. All seven died. In the other patients who 
died the rashes were haemorrhagic, confluent, or both. 

Age and sex distributions . — The age and sex distributions, with which are combined 
some data on the severity, are given in Table II. This table and all succeeding tables, 
except when special notes are entered to the contrary, have been drawn up on -a subdivision 
of the clinical type into four broad categories: (a) fatal, (/>) confluent (or semi-confluent), 
with recover)', (c) discrete, with recovery, and (4) sparse, with recovery. Table II has been 
so arranged that the excess of male cases in the two closed populations (preponderantly 
males) of the ship and convalescent home can be excluded, as they have been in the 
figures in brackets. 

The proportions of deaths in the two sexes do not differ significantly (x 2 = 1 -79, P about 
018). Deduction of the males in the “closed ” populations increases the probability that 
the slight observed differences are sampling errors (x 2 = I 08, P about 0-3). 

When classified in four 20-year age-groups (foot of Table II) there is a trend towards 
worse prognosis as one proceeds to older ages. Data to confirm the high mortality rate 
in infants, in 1918 to 1939, are absent. 1 It is interesting to see that the group “confluent 
rash with recovery ” vanishes front age-groups of 40 and over as if this type of disease 
at such ages were transferred wholly into the “ fatal ” group. 

In the age-groups 40 to 59 and 60 to 79, the distribution by severity is remarkable 
uniform. The data have been regrouped in Table III by combining discrete and sparse 
rashes and the age-groups 40 to 59 and 60 to 79. The expected independence frequencies 
are included in Table III, and the observed differences are significant. 

infeclivily . — In assessing the infectivitv of smallpox, one is immediately faced with the 
fact that known contacts were always offered and rarely refused vaccination. It is also 
doubtful whether any assumption can be made of the precise stage at which a patient 
becomes or ceases to be infective. Even in the early stages of the Fife epidemic, most 
contacts had been recently vaccinated. For sixty days, dating from the probable date 
of infection of the first Fife patient, no specific measure of control was applied to the 
general population, and the successive numbers of cases in each wave were I, 1, 8. The 
next wave of 17 cases followed the starting of the vaccination campaign, but the patients 
had been infected before the compaign started. The experience of the convalescent home 
and ship, in both of which infection was present for a limited time without sDecific control 
has already been mentioned. General vaccination campaigns were started in Glasgow- 
on June 30, in Fife on October 9, and in Edinburgh on November S. 

Apart from consideration of the effect of vaccination, the experience described earlier 
in this section did not lead one to the conclusion that the infectivitv was high except to 
certain individuals. One must abandon any attempt to assess the infectivitv in general 
or, in particular, in comparable groups of vaccinated and unvaccinated persons.' One^would 
also refer to the fact that the majority of the cases did not acquire their infection from 

1 Table I ; see References. 
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untraccablc cases was a patient in a menial institution. The report on the Glasgow 
outbreak has included a description of his environment. 

The social incidence was mainly on working-class occupations. Of the patients in 
general, one derived the impressions that smallpox had affected those whom one would 
have expected to escape, and that those whom one would have expected to have a selectively 
high incidence escaped infection. 

The Fife outbreak . — I he last Glasgow case developed his rash on July 31. There was 
a long pause until it was discovered early in October that smallpox had been occurring 
in Mcthilhill, Fife. The Fife outbreak apparently started with an original patient whose 
rash appeared on August 21, twenty-one days after the development of the rash in the 
last Glasgow patient — a secondary case in a' closed population. Twenty-six subsequent 
cases in kite were traceable to the original case or iter secondary' or derived cases. 3he 
genealogical tree of this outbreak (Chan I, p. 14) demonstrated the tendency to death 
associated with an infection through Cases 4 and 5. Of 15 cases derived from Cases 4 and 5 
(which were both fatal), six died. Of eight cases not so derived, none died. If the deaths of 
Cases 4 and 5 are included with those of their derived cases, the observed distribution 
is consistent with an increase in the inherent severity of the disease before passing through 
Cases 4 and 5 ( x -t = 5'54, P about 0-02). If the deaths of Cases 4 and 5 are excluded, 
which may be considered equivalent to postulating an exaltation of virulence after the 
disease had infected these two patients, tlie tendenev towards death in their derived cases 
still remains significant (*- = 4-33, P about 0-04). This very interesting question was first 
raised by Dr. Fvfe who observed the selective nature of the mortality in the group of 
patients who had been infected through contact with Cases 4 and 5. 

A general vaccination campaign in the district was started on October S and achieved 
a high acceptance rate. The outbreak had been limited geographically, and the rant ol 
the last case of this group appeared on October 19. Two further cases occurred in 
November. One was in Cowdenbeath, 13 miles from Methilhill, the other near Thornton, 
four miles from Methilhill. The Cowdenbeath case was untraccablc. Dr. Fyfe has made 
the following comment on the Thornton case: 


“The infection of this man is of interest. His rash appeared on November b- 
On October 2S he was in the wood surrounding the Smallpox Hospital, in wait 
patients exercise. He saw some of the patients and probably spoke to them. 
he thereby infected? As an alternative source, it is known that die Hospital chauffeur, 
who resides in a building adjoining the Smallpox Hospital, calls at the patient’s hous 
for his newspaper. Did he convey infection from the hospital to the house? c’Ucn 
is possible, although the chauffeur is well drilled in precautionary measures.’ 

While the Thornton patient has been entered in the tables as untraceable, the adjective 
probably applies only to the means of conveyance of the infection. 

An incident which occurred during the Fife outbreak showed that the danger of wide- 
spread transference of smallpox is always present. A coastal ship was at Methil on 
October 14 and 15 and arrived at a port in Northern Ireland at the end of October. One 
of the crew, who had been ashore while at Methil and who had not accepted vaccination 
before returning to the ship, developed a rash on October 2S and was found to be suffering 
from smallpox. 

The social incidence in Fife was not selective. No connexion has ever been provtx 
between the Glasgow and Fife outbreaks, though probably it did exist. 

The Edinburgh outbreak . — Eight days after the last of the Fife contact cases (judging 
by appearance of rash) an Edinburgh man in an Edinburgh general hospital developed 
a smallpox rash; this was followed four days later by a smallpox rash in a boy who had 
been, at the presumed date of his infection, in a bed adjoining that of the first patient. 
A complicated epidemic picture developed, including the infection of three students, who 
had had no contact with the hospital patients, and the infection of 16 patients in an 
associated convalescent home. Many of the convalescent home patients had returned to 
their own homes before the outbreak declared itself in the convalescent home. There was, 
therefore, a considerable scattering of infection throughout the south of Scotland. 

The onlv services common to the hospital and the convalescent home were the laundry 

j thc u ' se ' of an interhospital ambulance which served associated institutions as well 
as the two which were infected. Investigation of the laundry and ambulance was negative. 

The next sta-m of the Edinburgh outbreak was, as in Glasgow, the development of a 
* pjffhr untraccablc cases spread over some thirty days in the general population. 
A°m Glasgow, some of these patients were among those whom one would consider unlikely 
to acquire any prevalent infection. 
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infantile vaccination so associated (*'- = 0-53, P about 0-47). A comparison of the severities 
in the 55 persons .who recovered, out of this group of 76, is somewhat vitiated by the small 
numbers in several entries. It is given as Table' V, the outstanding features of which are 
the distribution by severity in the totally unvaccinated and the absence of confluent cases 
in those vaccinated both in infancy and in 1942. 

The group of totally unvaccinated patients is compared with those vaccinated (n) in 1942 
only, in Table VI, and (b) in infancy only, in Table VII. In both tables the more important 
differences are the high proportion of confluent rashes and the low proportion of milder 
types in the unvaccinated, and in Table VII the high proportion of milder types in those 
vaccinated in infancy. The superiority of infantile vaccination, giving even greater attenua- 
tion of smallpox than that afforded by recent vaccination, is presumably to be explained 
by regarding the 1942 vaccination as too recent; otherwise the patients would probably 
not have developed smallpox. 

Patients whose protection depended on vaccination in past years can be subdivided at 
the median of their distribution by intervals since last vaccination (subdivision at the 
thirty-five years’ interval suffices). The slight difference between two and five deaths 
in the respective groups, each of 16 patients, may be attributed to sampling errors 
(x = = I "65, P about 0-2). 

Comparable splitting of the group of patients who developed smallpox some days after 
their first vaccination gives Table Vlll, which shows considerable significance in the observed 
differences in deaths and severity, in favour of those who have been vaccinated earlier in 
their incubation period. The numbers, however, are very small. 

Those who were totallv unvaccinated did not tend to die because of their old age. 
Dividing this group at the median and comparing with patients in the same age-groups 
vaccinated prior to 1942 (and not in 1942) one finds the distribution given in Table IX. 
When grouped into deaths and recoveries, the observed superiority of the vaccinated 
group at ages 20 and over is significant. There was no significant difference in those aged 
less than 20. 

The numbers are too small for any exhaustive examination. It may be useful, however, 
to summarize the conclusions just drawn. Some vaccinated persons did develop smallpox 
but the disease was less fatal than in the unvaccinated. Neither recent nor infantile 
vaccination was alone responsible for the saving of lives in the patients under discussion, 
though both showed association with attenuation of the disease in a group of recoveries, 
ihe numbers were insufficient to support any theory of the fading of immunity with the 
passage of years. In patients depending on remote vaccination for protection, no significant 
differences were observed in the fatalities of groups below and above the median interval 
of twenty years since their last vaccination In persons solely dependent for protection 
on vaccination performed after presumed infection, earlier vaccinations (nine or more 
days before the smallpox rash) were associated with significant improvement in fatality 
and reduction in severity. 

Vaccination was offered to all contacts. A large group of vaccinated persons, most of 
whom had probably or possibly been infected, was built up. Accurate figures of this 
population were not available at the time of making this summary, but the number of 
cases of smallpox in recently vaccinated contacts was small. There was an unexpectedlv 
high incidence of systemic disturbances and post-vaccinal rashes, which have been fully 
described for Glasgow by Napier and Insh (1942), Bloch (1942), and Tyrell (1942). The 
last writer had the interesting experience of comparing the post-vaccinal reactions in 
simultaneously vaccinated groups of contacts and non-contacts. Between these groups no 
significant differences were found, and some doubt is cast on the existence of smallpox 
without a rash. 

One has no intention of discussing purely clinical matters, but the acceptance of a 
recently vaccinated contact as a case of mild smallpox was sometimes found to be a 
severe tax on judgment. In persons neither recently vaccinated nor in contact with vaccinia, 
great help could be obtained by using the modified Gordon test, which was generously 
performed by Professor \V. J. Tulloch. 

In the general population about 500,000 persons were vaccinated in Glasgow, 76,000 in 
Fife, 264,000 in Edinburgh. 40,000 in West Lothian, 45,000 in Midlothian— to give onlv 
the largest figures. The proportions of the populations who accepted vaccination were 
large without precedent. It is probable that the eagerness in acceptance varied as the 
proximity of smallpox so that even a general offer of vaccination accompanied bv, sav, 
50% acceptance all over implied a much higher acceptance rate in those who were nearest 
to infection at home or at work. The picture may be compared to a relief map with a 
case of smallpox at each summit and descending slopes of vaccination acceptance around 
March — Epid. 2 
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any known source, and therefore it cannot be determined how many infective persons 
(or tilings) acted as sources of infection. 


The last consideration leads to the possibility of “missed” cases or even carriers as 
sources of infection. Reviewing the range of clinical manifestations of smallpox, espedally 
the rashes from confluent to sparse, one cannot exclude possible extension below the level 
of clinical rccognizability : and this without postulating a change of virulence, either such 
as that observed in a group of Fife patients or in the opposite sense. To known modifying 
ractois in the host, such as age and vaccinal condition, and to unknown factors maybe 
attiibutcd variations in the clinical picture. 

But, to refer to another aspect of this difficult question, it was observed that patients 
with even scanty' rashes had sufficient initial symptoms to make them cease work. Whether 
.any persons, not recently vaccinated, developed the prodromal symptoms but not the 
eruption, and whether they' became infective to others, cannot be determined yet. Special 
attention has been given to this subject and one expects some interesting results. The 
existence of carriers remains speculative. 

Incubation period . — In the few Scottish cases in which it was possible to establish the 
precise intervals “exposure to sickening” and “exposure to rash”, and useful upper and 
lower limits, the results were consistent with the prevailing opinion. 

Prodromal period . — Some of the patients appeared to have an unduly long prodromal 
period and it has been thought worth while to attempt to subdivide the cases according 
to the periods and the severity of the disease (Table IN 7 ). The findings as a whole have 
been compared with a distribution given for the 1927 minor smallpox in Dundee (Burgee, 
192S) and with that of a group of 17 patients in Glasgow and Edinburgh who were admin™ 
to hospital as observation cases of smallpox but eventually found to be suffering from 
other diseases. These 1 7 cases have been selected from a large group of admissions for 
observation, in most of which the prodromal period was doubtful. A trend is seen in the 
prodromal period, from 2-0 days in fatal cases to 2-95 days in cases with sparse rasho- 
All groups of major smallpox differ markedly from the mean given by the Dundee hg ure 
for minor smallpox. (The actual distribution of the Dundee figures is peculiar.) . 

Comparison of the 1942 major smallpox cases with the cases not smallpox shows ths*- 
so far as this criterion was concerned, there was every reason to regard the observan® 
cases as cases of smallpox and that entirely other considerations — on which no doubt 
can be cast — led to the establishment of other diagnosis. 


How far one can go, if at all, in determining the prognosis of an individual case from 
knowledge of the length of the prodromal period will have to depend on the assessment 
of more data than — one hopes — will be available in Scotland for many years to come. 

Vaccination. — Vaccination will be described in (a) patients, (b) contacts, and (c) the 
general population. Most of the patients had been vaccinated at some time in their h' eN 
Many' had been vaccinated during the incubation period of their smallpox. The data 
on Glasgow and Fife and the data available for Edinburgh at the time of writing this 
summary have been tabulated. The tables are not reproduced. There are many factors. 
Infantile vaccination may not have been performed; if performed, it may or may not 
have. been successful. Subsequent vaccinations up to any number may have been per- 
formed and may or may not have “ taken The interval since last vaccination prior to 
1942 varies widely. Vaccination in 1942 may or may not have been successful, the last 
possibility occurring in six persons who shortly developed smallpox, which introduces 
a fine point in trying to determine why the vaccination was unsuccessful. In patients 
vaccinated only a day or two before the appearance of a profuse rash the decision whether 
the vaccination had or had not taken was sometimes impossible. 

Many of the older males had been vaccinated in the last war. which has been assumed- 
in the absence of precise knowledge, to be in 1916. The group of persons “ last vaccinated 
twenty-five to thirty years ago ” is, therefore, comparatively large. The tables were drawn 
up on the assumption that recent successful vaccination would be more highly protective 
than any vaccination performed years ago or in infancy, i.e. that immunity fades with the 
passage of time. The' order of priority in classification has therefore been : (a) vaccination 
in 1942 , ( b ) other vaccinations since infancy, and ( c ) infantile vaccination. 

Several comparisons can be made on even these limited data. Patients never vaccinated 
. ‘ orse prognosis qua recovery than those who had been vaccinated at any time in 
in „tr lives /v- =3-96 P about 0-046). It is possible to select 76 patients whose vaccinal 
elite is represented by vaccination or lack of vaccination (a) in 1942 and (A) in infancy, 
vhVfr the complication of intermediate vaccination. In these groups successful vaccina- 
withoutjthe compl.canon fi c a ntiy agsodated with reC overy ( X 3 = 0-S3, P about 0-36), nor is 
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TABLE II.— SCOTLAND. 1942 : DATA ON SEX, AGE AND SEVERITY OF 99 CASES 

OF SMALLPOX. 

F — Fatal. C — Confluent (recovery)- D = Discrete (recovery). S = Sparse (recovery)* 
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(19) 



Confluent 


10 

(5) 



9 .(7) 



0 

(0) 



0 

(0) 



(12) 



Discrete 


11 

(6) 



13 (9) 



r. 

(0) 



4 

(»> 



(26) 


Sparse 


7 

G) 



s (5) 



4 

(3) 



3 

(0) 





(15 

Totals 


31 

(23) 



42 (29) 



16 (14) 



10 

(6) 

(72) 






Figures in brackets are exclusive of ship cases (Glasgow) and convalescent home cases (Edinburgh). 
Case at Cowdenbeath and case at Thornton omitted. 


TABLE III. — SCOTLAND, 1912: SUMMARIZED DATA ON AGE AND 
SEVERITY OF SMALLPOX. 

N 0-19 20-39 40-79 

Severity Observed Expected Observed Expected Observed Expected All ages 

Fatal 3 7-51 12 10 IS 9 6-30 24 

Confluent 10 5-95 9 S0C 0 4-99 19 

Discrete or sparse IS 17-54 21 23 -75 17 14 -71 5G 


Total 31 42 2G 99 

X 2 = 12 -84, P about 0-012. 


TABLE IV.— SCOTLAND, 1942: DATA OF INTERVAL BETWEEN SICKENING 
AND (SMALLPOX) RASH. 


Type 

Area 



Prodromal period (days) 


Definite intervals 

Not 

Gross 
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3 

4 

5 

6 

No. 
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S.D. 

definite 

total 

Fatal 
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\ Edinburgh 


1 

1 

1 

1 

3 

0 

4 

3 

l 

o 

- 

- 

— 

8 

8 



1 

s 

S 



Total 

2 

2 

13 

6 


- 

- 

23 ~ 

2-0 

0 -S3 

1 

24 

Confluent 

| Glasgow ... 
Fife 


- 

2 

2 

5 

1 

- 

- 

7 

c 



— 

6 

0 

(recovery) 

1 Edinburgh 


1 

1 


T 

1 

- 

- 

6 



— 



Total 

1 

4 

4 

8 

2 



19 

2-32 

1 -07 

- 

19 

Discrete 

i Glasgow ... 

\ Fife 


- 

o 

3 

1 

4 

5 

3 

2 

- 

- 

10 

9 



5 

15 

0 

10 

(recovery) 

l Edinburgh 



- 

4 

2 

___ 

- 

- 

10 



- 



Total 

- 

2 

8 

12 


- 

- 

*29 

2-S3~ 

0 *87 

5 

;u 

Sparse 

(recovery) 

( Glasgow ... 

■j Fife 

1 Edinburgh 


~ 

1 

1 

1 

3 

1 

1 

4 

1 

o 

1 

2 

*4 

11 



1 

1 

6 

4 

12 



Total 


3 

6 

5 

3 

1 

£ 

20 

2-95 

1-47 

•> 

22 

All 

1 Glasgow ... 

- Fife 

l Edinburgh 


1 

o 

3 

9 

11 

11 

13 

11 

3 

4 

1 

2 

29 

2-48 

2-37 

2-71 

0-95 

0- 95 

1- 36 

1 

30 

36 



Total 

3 

11 

31 

31 

12 

1 

2 

91 

2-34 

1-13 

8 

99 

"Observation” 
(not smallpox) 

/ Glasgow and 

1 Edinburgh 

1 

o 

5 

5 

4 

- 

- 

17 

2-53 

1 -34 

+ + 


V. minor . . . 

Dundee (19: 

27) 



See below 
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2-23 
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Case at Cowdenbeath and case at Thornton excluded. 
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Cases 


0 
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22 28 b 
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8 34 


0 


10 Doubtful 
1 15 
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the peaks. If the numbers of cases in the smallpox waves preceding general vaccination 
are compared with the numbers in the waves following vaccination, the comparison shows 
an association in time between the campaigns and the progressive reduction in the naves. 
Many other factors must have been involved, but the records are consistent with a theory 
that the spread of smallpox in each area was controlled bv vaccination. 

The question arose as to when a vaccination campaign should be instituted. During 
a discussion of this question Sir Alexander Macgrcgor expressed the opinion that the time 
to institute a campaign was when the first untraceable case appeared in the general 
population. When one considers how unpredictable the spread of smallpox proved to be 
in Scotland last year, one must concur in this opinion. 

Complications of vaccination . — The most serious complication of the vaccination cam- 
paigns was the occurrence of cases of post-vaccinal encephalitis, of which there were 
seven in Glasgow with two deaths (Anderson and McKenzie, 1942), eight or nine in Fife 
with four deaths, eleven in Edinburgh with two deaths, seven in the Lothian Counties 
with four deaths, and one fatal case in Roxburgh Countv. This experience may he con- 
trasted with that of 1920-21, when 225,000 vaccinations were performed in Glasgow alone, 
and many others outside Glasgow, without anv increase in deaths front vaccination. Further 
descriptions of the cases in 1942 arc in preparation by the medical officers responsible for 
rlicir investigation and treatment. It may be said, in general, that the epidemiological 
picture was consistent with that which lias already been reported for this illness. 

Administration . — Sound administrative procedure must depend on accurate knowledge 
of epidemiology; once the latter is defined the former becomes clear. That does not 
exclude a reference to the many administrative measures which were adopted or considered, 
such as the consideration of notification of chickenpox (not instituted in actual fatt). 
liaison with the Services and other departments controlling population movements: vaccina- 
tion arrangements at public centres or by private doctors; supplies of vaccine lympn- 
consideration of vaccination of seamen in ocean-going and coastal shipping and the vaccrna 
state of passengers coming from abroad; rhe provision of hospital and reception house 
accommodation; the disinfection of infected articles: and many other questions that dc 1 
classification. That these problems met with an adequate solution cannot be douwfj 
when one sees the series of outbreaks as a whole, and I oav tribute to the work and foresii 


1912 


of the staffs who dealt with them. 

[The data on which this summary of the. Scottish experience of smallpox in 
is based have been provided by Sir Alexander Macgregor, Dr. Fvfe, and Dr. Gw ’ 
the Medical Officers of Health of Glasgow-, Fife, and Edinburgh, to whom I cx VyL 
my gratitude for their generosity and willing co-operation. Some of the data M 
been made available to me in advance of other publication. So far as has been possiD > 
the. data provided by the Medical Officers of Health have been accurate and 
accept the responsibility for any incorrect deductions based on them. I have ai- 
assumed that those patients who were still in hospital at the time of writing i™" 1 
recover from their attacks.] 
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CHART 1.— FIFE SMALLPOX CASES, 1942: SHOWING DERIVATION. DEATHS IN 
BRACKETS. (CASE AT COWDENBEATH AND CASE AT THORNTON EXCLUDED.) 
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TABLE II.— SCOTLAND, 1942: DATA ON SEX, AGE AND SEVERITY OF 99 CASES 

OF SMALLPOX. 


F = Fatal. C = Confluent (recovery). D — Discrete (recovery)- S — Sparse (recovery). 





















c 

n 


U 








Age-groups 










c 

O 



0- 

5— 

10- 

15- 

20- 

25- 

30- 

35- 

40- 45- 

50- 


GO- 

65— 

70- ’ 

r5-9 All 

a 

d 

22 







FCD 














U 

Q 

co 

Glasgow (Ship) ... 

D 

— 

— 

DD 

DDD 

F 

C 

— 

— 

— 

— 



— 

— 

— 

— 

11 


2 

7 

— 

Rest of Glasgow... 

— 

— 

DS 

D 

D 

— 

— 

CS 

FD 

■ — 

— ■ 

— 

— * 

D 

F 

D 

11 

2 

1 

G 


Fife 

Edinburgh 

— 

CS 

FD 

S 

FD 

* — 

s 


D 

■ 

' — 





■ 

— 

9 


1 

3 

3 

(Con. Home) ... 

_ 

— 

CC CCC 

F 

S 

— 

FSS 

F 

— 

— 

s 

S 

SS 

— 

D 

16 

3 

5 

1 

7 

Rest of Edinburgh 

— 

— 

F 

— 

— 

CDS 

s 

D 

— 

D 

— 

FS 

— 

D 

— 

— 

10 


1 

4 

3 


1 

o 

7 

7 

10 

5 

3 

G 

4 

1 

— 

3 

1 

4 

1 

o 

57 

11 

10 

21 

15 


(0) 

(2) 

(M 

(2) 

(3) 

(3) 

(2) 

<3) 

(3) 

(i) 

— 

(2) 

(0) 

(2) 

u) 

(1) (30) 

(0) 

(3) (13) 

(3) 

Females 



CC 



















Glasgow 



— 

DS 

S 

FF 

CS 

c 

F 

— 

D 

— 

S 

— 

F 

— 

— 

14 

4 

4 

o 

4 





FF 


FC 















Fife 

F CDS 

C 

D 

CD 

FC DD 

D 

— 

. — 

F 

— 

— 

— 

— . 

— 

IS 

G 

5 

6 

1 

Edinburgh 

D 


— 

SD 

D 

— 

— 

— 

— 

SD 

— 

FFD 

F 

— 

— 

— 

10 

3 

— 

5 

2 

Totals 

2 

3 

5 

4 

T 

4 

5 

2 

— 

3 

1 

4 

1 

1 

— 

— 

42 

13 

9 

13 

7 

Both sexes 

3 

5 

12 

11 

17 

9 

8 

8 

4 

4 

1 

i 

o 

5 

1 

o 

99 

24 

19 

34 

09 


(2) 

(5) 

(10) 

(0) 

(10) 

(<) 

(T) 

(o) 

<») 

(4) 

a) 

(6) 

a) 

(3) 

O) 

(I) (72) (19) (12) (20) (15) 

Fatal 


3 

(3) 



12 

(R) 



G 

(5) 



3 

'(3) 



(10) 




Confluent 


10 

(5) 



9 

(T) 



0 

(»> 



0 

(111 



12) 



Discrete 


11 

(8) 



13 

(9) 



<> 

r«> 



4 

(3) 




(20) 


Sparse 



(.-) 



8 

(5) 



4 

(3) 



3 

(0) 





(15 


Totals 31 (23) 42(29) 1G (14) 10 (6) (72) 


Figures in brackets are exclusive of ship cases (Glasgow) and convalescent home cases (Edinburgh). 
Case at Cowdenbeath and case at Thornton omitted. 


TABLE III. — SCOTLAND, 1942: SUMMARIZED DATA ON AGE AND 
SEVERITY OF SMALLPOX. 

' 0-19 20-39 40-79 

Severity Observed Expected Observed Expected Observed Expected All ages 

Fatal 3 7-51 12 10 18 9 G-30 24 

Confluent 30 5-93 9 S0G 0 4-99 19 

Discrete or sparse IS 17-54 21 23-75 17 14-71 56 


Total 31 42 2G 09 

X 2 = 12-84, P about 0-012. 


TABLE IV.— SCOTLAND, 1942 : DATA OF INTERVAL BETWEEN SICKENING 
AND (SMALLPOX) RASH. 
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SEVERITY OF RASH IX ST. SMALLPOX 

I A I UNIS WHO RECOVERED, GROUrED ACCORDING TO VACCINAL STATE. 


Vaccinations 
I'.Mt! Intermediate Infancy 
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Observed Expected 


Totals 


14 


2*2'-* 

4 or 
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:» * <:G 
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1> 


TtvriiVv .VirSSSTWiSS* }‘ U ~ : COMPARISON’ OF S f:\TRITY OF SMALLPOX IN 
iOl ALIA UN\ ACClNAThD PATIENTS AND PATIENTS VACCINATED IN 1?42 ONIA. 

Fatal Confluent Discrete or sparse 

\ a conation* Observed Expected Observed Expected Observed Expected Totals 
None ... 7 4 iC> ti 4-05 n r. *|0 K* 

JPPd only lr O (L'i 4 p.(C» If, 0*W 2 f ‘ 

Totals 13 t:{ lit 42 




Ifi-fs p < o-ooi. 


tv- to JT^P i'. E , VII.— SCOTLAND, 1042: COMPARISON OF SEVERITY’ OF SMALLPOX 
IN TOTALLY UNVACCINATED PATIENTS AND PATIENTS VACCINATED IN* INFANCY ONE- 


,, , Fatal Confluent Discrete or sparse 

\ a conations Observed Expected Observed Expected Observed Expected Totals 
None ... 7 ;) 4 ;;7 tt t;-4i> IS 

Infancy only j 0 yj ) j g j;, $ -7! 21 

Tot'll* 12 10 13 ST 


.\s 21 o, r < o-oooi. 


TABLE VH I.— SCOTLAND. 1012: COMPARISON OF SEVERITY OF SMALLPOX 
IN PATIENTS WHOSE ONLY VACCINATION WAS S to $ AND 0 to 14 DAYS BEFORE Th~ 

SMALLPOX RASH. 


Interval between 

vaccination and Fata! Confluent Di.'cretc or sparse 

smallpox rash Observed Expected Observed Expected Observed Expected Teals 

1! to S days 7. 2 77 4 1 -$4 3 7 -lie 1- 

0 to 1 4 day's 1 3 -S3 t> 2 To 13 j*-62 14 

Totals f. 4 If, £u 


,\e - 12 s, P about 0-0017. 


TABLE IX. — SCOTLAND, 1042: COMPARISON OF FATALITY OF SMALLPOX IN 
PATIENTS AGED 20 OR OVER. GROUPED BY VACCINATION PRIOR TO 1042. 
(PATIENTS VACCINATED IN 1042 ARE EXCLUDED.) 

Fatal Recover}' 

Vaccinations Observed Expected Observed Expected Totals 
None... ... 5 2ot» 3 .s 40 is 

Before 1942 only 7 9-41 22 I it GO 2i> 

Totals 12 2o 37 


X s -» 4 ■$}, P about 0 -02b. 


Discussion. — DR. J. Glen : There were 35 cases of smallpox admitted to Robroyften 
Hospital at Glasgow. Of these 64% were severe. Routine treatment with sulpbadi.W 10 
and ascorbic acid was carried out. Eleven of the 35 were cases of conriuent smalipow 
Eight of these were unvaccinated. The vaccinal bistort of the other three cases was 
as follows: One patient was vaccinated seventy-two years previously, one thirtv-sevea 
and one thirteen years previously. Three deaths occurred in this group, two in the 
unvaccinated patients and one in the patient who had been vaccinated seventy-two 
years before. This represents a mortality of 27%. When one considers the day of 
illness on which treatment was started, one finds that out of seven patients (five 
unvaccinated, two vaccinated) where treatment was started before the third day ot 
rash, one death only occurred and that in a patient of 72 who developed pneumonia 
on the fourteenth day of illness. 

Effects oj the firms . — The other points noted that were common to all the cases treated 
bv the drug were as follows: (1) No toxic manifestations of the drug were observed. 
(■>) No septic complications such as boils, cellulitis, urinary sep.is occurred in anv case- 
There were no severe eve complications. (3) Scarring was relatively slight in even 
severe cases. (4) Rapid evolution and drying of the lesions occurred. (5) A point 
remarked upon by a number of medical men with wide experience of smallpox was 
tbe lack of odour in the wards. 

r ‘ treated d nr ins the invasion period .— The history of the only case treated m 
the invasion period is “as follows : On June 13 1942. a man aged 20 and a known contact 
nf smallpox was admitted on the first day of illness to hospital, acutely ill. His tcni- 
° ' Ve was 103” F pulse 132; he was complaining of severe headache and backache, 
perature <s - d. The routine dosage of sulphadiazine was started on the I4th. 

§? eondifion was unchanged and his temperature was now 106” F., pulse 1-40. On 
His condition um.vm rash , vas present on the face, arms, shoulders, chest 

the, ™ '\n^ bv the evening the lesions were already confluent. On the 16th most 
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lesions were vesicular and the rash waswidely wnfluent.the 


had now gone and the patient's temperature was 101" F pulse 100. By ; the aUnos 
nil lesions had beiiun to abort and many were already dry. Ine Patient 5 ge ncrai 
condition was good and his temperature and pulse were normal. Thereafter the 
patient made a good recovery and there was no scarring of any sort. >.0 pustulation 


Comm on t Though the number of cases treated is small the figures indicate a 

considerable decrease in mortality as compared with routine methods such as in the 
Minneapolis epidemic w 4 here the mortality in confluent smallpox was 4a 0 tSweitzer 
and Ikeda 1927). The results more or less tally with the findings of such workers as 
Patel and Haidu (1940), Chari (1942), and Wilkinson (1942) using other members of the 
suiphonamide group. The fact that in seven. cases of confluent smallpox treated early 
with sulphadiazine the mortality rate was only 14°o suggests that the drug is more 
potent in preventing secondary infection than in dealing with infection already estab- 
lished Emphasis has not been laid upon this point by other workers. 

In all cases treated after the rash had appeared pustulation occurred, and there was 
no evidence that the course of the virus disease was altered in these cases. The more 
rapid evolution, the quicker drying of the lesions and the relative lack of secondary 
fever are looked upon as being due to the prevention or the control of secondary 
infection. Whether or not the progress of the disease itself as distinct from the 
secondary infection is influenced bv the use of the suiphonamide group of drugs is 
a point that has caused considerable discussion, and the majority of workers believe 
that it does not. Pierna (1939) expresses the opinion that sulphanilamide “attenuates 
the smallpox virus". This opinion is based on the experience of seven cases and 
evidence produced is debatable. 

McCammon (1939) treated four cases of smallpox before the rash appeared and 
claimed that three of the cases developed a macular rash only, no pustulation occur- 
ring. The lack of vaccinal history in his cases reduces the value of his observations 
considerably. His observation is nevertheless of considerable interest as it is the only 
record of cases treated with sulphanilamide during the invasion period that I can find, 
and it seems reasonable that this is the period at which the drug is most likely' to 
have an influence on the virus since the latter is still circulating in the blood-stream. 
The Glasgow case treated during the invasion period might be an example of a 
person possessing natural immunity with regard to the lesion-modifying factor but 
it is well to remember that this particular factor is exceptional in natural immunity 
as is pointed out by Recketts and Byles (19DS). On the other hand it may be that as 
McCammon suggests the virus disease is influenced by drugs of the suiphonamide 
group if given sufficiently early. All that can be said at the moment is that a sufficient 
number of cases fciwe not been reported to justify an opinion on this point. 
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Dr. Peter McKenzie : Vaccinal encephalitis. — In July 1942 approximately 500 000 
were vaccinated in the City of Glasgow. There were seven cases of vaccinal encephal- 
itis, the incidence was therefore 1 : 70,000. In no case did encephalitis follow- primary 
vaccination in infancy, six of the seven cases occurring in previously unvaccinated 
children between the ages of 2 and 16. Five were males and two females. The day. 
of onset varied from six to fourteen days after vaccination and the duration of illness 
from five days to six weeks. Two of the male children, aged 2 and 5 rears, died • all the 

others recovered completely. ’ " 

In six of the seven cases the signs and symptoms indicated an encephalitis without 
-•pecial localization and with little evidence of involvement of the cord but the 
remaining case, a boy of 16, gave a true clinical picture of transverse mvelitis Find 
“ 8 , S ,.°, interest m the cerebrospinal fluid were: (1) cell count varied from G/c.mm* 
I the . ce ls be,n K mainly monocytic ; (2) the colloidal gold reactions showed 

a tendency towards luetic zoning and one showed a true luetic curve- (3) Wasserimnn 

no a rmTlimUs neEatlVe CaSES; (4) protein - slobulin and brides were 

Treatment.—-' Three cases were admitted in deep coma. Two of them received 
treatment; the first, anti-vaccinal horse serum; the second anti-vaccffial horse ser^m 
"r' 1 °'? r , b o . ( ’ d and scrum from father, vaccinated fifteen day’s previously Both pltiems 
treated w,th scrum, died; the third case made a complete' recovery P lents 

irruptions folio-wing vaccination.— (1) Accidental vaccination- to \ 
non; i3 ) erythema muhiforme iris; (4 urticari^a^^d^i^n^fT™^ 
(Photographs of these eruptions were shown.) The' causathe facto" are Vo? 
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hut from appearance, one could consider all but accidental vaccination as allergic or 
toxicmic. 

Kaposi's varicellifoTtn dermatosis. — During the epidemic period two children am! 
one adult were admitted to hospital suffering front Kaposi's varicclliform dermatosis: 
all three had a history of previous eczema and were unvaccinated. Individual pustules 
in no way resembled varicella but were varioliform in character. Crusts from two of 
the cases pave positive serological tests for vaccinia and Professor Tulloch of Dundee 
stated that where smallpox is known to he present in a population, a positive floccu- 
lation or complement-fixation test with peck virus antigen — especially with crusts 
from adults — should be regarded as suspicious of smallpox. 

It is known that a further seven cases of Kaposi’s varicclliform dermatosis occurred 
in Glasgow during the smallpox epidemic and considering the rarity of the condition 
this must be regarded as of some significance. It is advisable, therefore, that all 
such cases arising during a period of smallpox prevalence should be placed in isola- 
tion and await appropriate serological tests. 

Dr. R. Gautier (Ofiicer-in-Charge of the Health Service of the League of Nations) 
stressed that the source of the lymph used wps important, since continental exitcrtencc 
suggested that encephalilogenic properties differed according to the strain. He empha- 
sized the need foi control of the lymphs used in order to prevent loss of potency through 
storage. Dried lymph had proved capable of retaining its activity even after a leas 
period of storage under tropical conditions; it had been largely used by the Dutcn 
and French Colonial .Medical Services. 

Dr. Andrew Davidson said that although it was difficult to dissociate the out- 
breaks in Glasgow, Fife and Edinburgh from a common source, no connexion was 
established between any two. , 

How could the absence of secondary cases be explained from the tram conouctrn- 
who was on dutv for two davs while suffering from the disease? Again, there "-v 
the infected person who travelled from Glasgow to Liverpool and hack again and '' 
subsequently died from confluent smallpox a .few davs after his return, and vet lei 
no secondary cases in his trail. How was the infection conveyed to an inmate 
a mental hospital who had not been outside the institution for fourteen years. ' rf! . 
had had no visitors for more than three weeks, and who died after a severe attack- 
Onlv one other case occurred in this mental hospital ; this case had no direct connexa- 
with the first. Problems associated with vaccination included the very severe renctW”-- 
in some districts; a relatively high incidence of post-vaccinal encephalitis; the « cu ' 
rencc of smallpox in persons who had been unsuccessfully vaccinated on one or 
occasions; and cases occurring in successfully vaccinated persons at varying perio - 
up to ten davs after vaccination. 

The administrative problems related to the Scottish outbreaks of smallpox "er 
mainly concerned with port sanitary administration. Some of these were the war-titM 
difficulties of communication between a ship at sea and the port health authority- 
diversion of ships at the last moment from one port to another; war-time use or 
small ports deficient in equipment and medical staff: the vaccination state ot 
crews sailing to and from ports likelv to be infected ; and vaccination of cre\« 01 
coastal ships. The Ministry of War Transoort had commenced a scheme aimed at 
improving the vaccination state of crews sailing to such ports, while the question p! 
vaccination of passengers coming from ports likely to be infected was under consider- 
ation. 

In conclusion, Dr. J. D. Rollestox (in the Chair) said that, like Colonel Butler and 
Dr. Brincker, he had served in the smallpox epidemic of 1901-3. He had never seen 
a case of genuine smallpox among the manv patients erroneously certified as s uc a 
if successful vaccination had been performed within the five years previous to exposure 
to the disease. 

As regards the clinical aspects, he alluded to the appearance of the tongue <" 
h.umorrhagic smallpox which seemed to be covered w-ith a thick coating of white paint. 

Owing to the rarity of post-vaccinal encephalitis during the first year of life, ot 
w r hich T. F. McNair Scott 1 had collected onlv 41 cases, it was most important that 
vaccination should be performed during that period, especially during the first three 
months of life. The presence of a skin eruption was a contra-indication to vaccination. 


1 Brit.J. Child. Di,„ 1A30 , 27, 245. 
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DISCUSSION ON THE VALUE OF IRRADIATION 
IN ASSOCIATION WITH SURGERY IN THE 
TREATMENT OF CARCINOMA OF THE BREAST 

Air Commodore Stanford Cade : Cancer of the breast may be classified according to 
histological structure or clinical type. The histological varieties are papillary, intraduct, 
adenocarcinoma, scirrhous and medullary; the clinical types are scirrhous, encephaloid, 
duct carcinoma, atrophic scirrhous and Paget's disease of the nipple. 

It is possible to assess the prognostic significance of each clinical and histological variety. 
It is possible to study not only the general histological pattern but the degree of cell 
differentiation, and to grade malignancy accordingly. Prognosis may also be studied 
from the point of view of the patient who bears the tumour, according to age, or the 
physiological state of the breast and the rate of growth. 

Of all the factors affecting prognosis the extent of the disease is the most important, 
both as to the selection of the methods of treatment and the prognosis. The following 
clinical classification of mammary cancer is based solely on the extent of the disease: 
Stage I: Tumour of the breast only. Stage II: Tumour of the breast plus skin changes 
and/or palpable axillary glands. Stage III: As Stage II and/or supraclavicular or contra- 
lateral axillary glands or fixation to the pectoral fascia. Stage IV: Visceral or skeletal 
metastasis (regardless of local extent). 

Radical surgery of carcinoma of the breast under the best possible conditions has given 
striking results. 

TABLE I.— CARCINOMA OF THE BREAST— RESULT OF RADICAL MASTECTOMY 
(G. GORDON-TAYLOR, 193S) 

Survival 

Stage of 10 years 5 years 3 years 

Disease % % % 

I 84 07 S5-88 So-4 

II 29-4 39-9 4G-8 

in or> 9*8 10-1 

Gordon-Tavlor’s figures demonstrate that in the early stages the survival rate is very 

high and remains high for periods up to ten years: that in Stage II there is a falling off 
both in the total survival rate and in the relative survival rate at three, five and ten-year 
periods, and finally that in Stage III — 90 of the patients die within the first three years. 

The assessment of results of radical surgery when considered on a larger scale is certainlv 
less impressive. 

TABLE II.— CARCINOMA OF THE BREAST— RESULT OF SURGERY. 

(COLLECTED INVESTIGATION B.M.A.— LUFF, 1032.) 

Survival of Recurrence 

Stage of 4 years or more after operation 

Disease "o °o 

I . 32 r* 10 -5 

II 24 -0 2.V8 

III ;{-:t Too 

In the collective investigation by the li.M.A. of a total of 929 cases, 51-9% survived 
under four years and 27-4% survived over four years. 

A comparison of even so short a period as a three-year survival rate from three different 
sources shows how the average falls below the best. 

TABLE III.— CARCINOMA OF THE BREAST— POST-OPERATIVE THREE-YEAR SURVIVAL. 

Stage I Stage II Stage III 

Author 

Gordon-Taylor ... S.V1 4G-8 1(M 

B.M.A 32-3 24 -G 3-3 

Ministry of Health ... 03-80 30-0 S-9 


March — Rad. 1 
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Radiation l>v radium can achieve results ns good as those obtained by radical surgery. 

TABLE IV.— CARCINOMA OF THE BREAST— NET SURVIVAL RATES BV INTERSTITIAL 
RADIUM (GEOFFREY KEYNES, mi). 


Radium 

(G.K.) 


Surgery 

(U.CH.) 


At three years 


At five yc-rs 


Stage 

No. 

O' 

.0 

0 o 

I ... 

85 

83*5 

79-2 

I! ... 

9! 

51*2 

52*3 

IH ... 

74 

:tli 

— 

1 ... 

r:. 

71*4 

G0-1 

I! ... 


20*3 

:m-:» 

Ill ... 

GO 

23*6 

— 


1 hose results have a historical interest as this was the first attempt to treat operable 
as well as other cases bv radiation alone. 

My own results in a series of 213 cases treated by radium and surgery combined or 
bv radium alone arc as follows: 


TABLE V.— CARCINOMA OF THE BREAST. FIVE YEAR SURVIVAL AFTER RADIUM ALONE 
OR RADIUM AND SURGERY (S. CADE, 11U0). 


Stage 

Total 

treated 

Alive 
free from 
disease 

Died of 
Cancer 

Gth to 13th 
yean 

Died of 
inter current 
disease 

Gth to 1 3th 
yean 

No. 

Total 5 years 
survival 

c 

1 

r»7 

2$ 

4 

8 

50 

57 *7 

II 

81 

17 

4 

3 

1 

24 

29 -6 
254 

III 

fill 

13 


1G 

IV 

12 

O 



0 

00 


— 

— 





_~ 

42*25 

stages,.. 

213 

68 

10 

12 

90 


The results of modern radical mastectomy in early cases are the greatest achievement 
of surgery in the treatment of cancer in any site and yet in spite of this achievement 
the number of deaths from cancer of the breast is steadily and relentlessly increasing. 
To correlate the very high percentage of surgical cures (in the early eases) with the nigh 
annual figure of the mortality from cancer of the breast — it is only necessary to anam* 
the material which presents itself for treatment, when at once it becomes apparent that 
only a small percentage of women with cancer of the breast can be offered the best out'*’ 
with surgery and that the remainder — the majority of patients — must rely upon radiation 
either alone or in combination with surgery to improve their chances of survival. 

Radiation has raised the five-year survival in Group 111 from 0 to 10% to the level ot 
25% as seen from the various tables (sec Table VI). If all stages are taken together 
figures of Westermark at the Radiumhemmet show that a 20% five-vear survival after 
operation alone is raised to 30% if post-operative radiation is used and to 40% if both 
pre- and post-operative radiation is given. 


TABLE VI.— PERCENTAGE OF FIVE-YEAR SURVIVAL. 

Surgery Radiation 

G.T. U.C.H. G.K. S.C. 

Stage II :)!>■!> 30-5 2'KI 20-0 

Stage III OS — 23-8 25 4 

A combination of treatment by radiation and surgery is not a compromise, it is an 
attempt to place more advanced eases, borderline cases, cases of Stages II and III into a 
more favourable group. 

Methods of treatment . — These eases need one or other combination of therapeutic 
measures. 

CHOICE OF METHOD OF TREATMENT.— STAGE II. 

Skin nodule Radiation only. 

Fungation or local ulcer Conservative surgery and 

radiation. 

Enlarged axillary glands Pre-operative radiation, sur- 

gery and post-operauve 
radiation. 


Radiation has also given us a powerful weapon in the fight against post-operative 
iccurrenccs and each type of recurrence requires a different method of attack. 


CHOICE OF METHOD OF 
Site of recurrence 

Discrete skin nodules 

Massive subcutaneous nodules 

Supraclavicular gland 

Sternum 

Skeletal metastasis 

Visceral metastasis 


TREATMENT OF RECURRENCES. 

Method of treatment 

Low voltage X-ray or surface 

radium 

... Interstitial or 2 stage radium 
... Teleradium or X-rays 
... Radium 

... High voltage X-rays 
**’ ... No radiation of value 
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The most difficult assessment to make is the value of pre- and post-operative radiation 
in the early and favourable case. If the figure of 70 to S0% of five-years’ survival can 
be achieved without radiation — then why irradiate? The answer, 1 believe, is that this 
high figure is only achieved exceptionally by the few, in a relatively small proportion 
of women with cancer of the breast and that it is not always possible to be certain that 
the case is as early as it appears to be. 

I am convinced that X-radiation can achieve complete regression of a carcinoma of 
the breast in some cases; it is moreover a more flexible weapon than radium. I am 
equally convinced that there is a place for all types of radiological technique both by X-rays 
and radium and no single piece of apparatus and no one technique is the panacea for 
all ills. 

Conclusion . — In cancer of the breast combined surgical and radiological treatment is 
the treatment of choice. Skilled radiotherapy is no longer an auxiliary method but of 
equal, and in some cases, of greater importance than surgery. 


Dr. R. McWhirter : The five-year survival rate of all cases of carcinoma of the breast 
teferred to a large general hospital is probably not more than 20% when surgery is the onlv 
method of treatment available. 

Of the cases in which an operation is performed, failure to eradicate the disease may 
be due to either or both of the following causes: (1) Distant metastases have already been 
present. (2) Malignant cells have been left behind in the operation area. 

If distant metastases are present by the time the operation is undertaken no known 
method of treatment is of any avail so far as cure is concerned. If, however, the remaining 
malignant cells are confined to the vicinity of the operation area a potential failure may 
be converted into a success by irradiation of this area, provided always that the irradiation 
given is effective in destroying cancer cells. 

In order to determine the value of post-operative radiotherapy the following investigation 
was' undertaken in co-operation with the surgical staff of the Royal Infirmary’ in Edin- 
burgh. All cases of carcinoma of the breast were divided into four groups or stages 
according to the extent of the disease as determined clinically. Tjie method of staging 
adopted is that used by Dr. Ralston Paterson of Manchester. Stage 1 : The growth is 
confined to the breast, involvement of the skin directly over and in continuity with tumour 
does not affect staging, provided that the area involved is small in relation to the size of 
the breast. Stage II: As Stage I, but there are palpable mobile glands in the axilla. 
Stage III: The growth is extending beyond the corpus mamma: as shown by: («) The 
skin is invaded or fixed over an area large in relation to the size of the breast. ( b ) The 
tumour is fixed to underlying muscle. Axillary glands may or may not be palpable, but 
'I glands are present they’ must be mobile. Stage IV : The growth has extended beyond 
■he breast area, as shown by: Fixation or matting of axillary glands indicating extension 
outside the capsule, complete fixation of tumour to chest wall, secondaries in supra- 
clavicular glands, secondaries in skin wide of tumour, secondaries in opposite breast, or 
tfistant secondaries, e.g. bone, liver, lung, &c. Paget’s disease of the nipple is accepted 
as a primary’ duct carcinoma, and staged I unless palpable glands are present. 

All cases in Stage IV were rejected as being unsuitable for the investigation because 
many of them were bevond any method of treatment and even when treated few survive 
for any length of time. 

The remaining cases in Stages I, II and III were accepted as suitable if they fell into 
either of the following two categories. (A) Cases treated by radical operation but not 
receiving any’ post-operative radiotherapy as pan of the originally planned treatment: 
and (B) cases treated by operation (whether the operation was radical or not) and by 
complete post-operative radiotherapy. 

For the purposes of this investigation complete post-operative radiotherapy was con- 
sidered to be the delivery of a minimum tissue dose of not less than 3,500 r in four weeks 
to an area including the supraclavicular region, the whole length of the axillary chain 
of glands and the chest wall on the affected side. (In the majority of cases the minimum 
tissue dose was 4,500 r in four weeks.") 

It will be noted that the area treated by radiotherapy (see figure) is more extensive than 
the area treated by surgery even when a radical operation is performed. The area treated 
by radiotherapy will be referred to subsequently as the “ treatable area ”. 

The first step in the investigation was to try to determine how often malignant cells 
Were left behind in the “ treatable area ” after operation. This point cannot be determined 
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d needy hut simu: indication of the frequency is given hv the number of recurrences which 
become clinically obvious m a later tiate. 




Following complete post-operative radiotherapy the recurrences in the “treatable area 
are considerably less especially during the first vear. 

TABLE J.— RECURRENCE RATE IN “THE TREATABLE AREA ” EXPRESSED AS A PERCENTAGE 
OE THE TOTAL CASES TREATED ONE, TTO AND THREE YEARS AGO. 



Ft a die ai Surgery 

ah «* 



Surgery -r 

Radiotherapy. 


Stage t 

New recur. ** 

Total cases 

% of ne a- recur. 

1 year 2 year 
22 ?» 

in:t igo 

13 5 5-fi 

2 yen 

I5<t 

4 7 

Stage 1 

New recur. “ I.T.A. 
Total cases 
% of new recur. 

1 year 
’ 4 

. m 

21 

2 year 

127 

S yetf 
*1 
ef) 
H 

Slope It 

New recur. ** I.T.A.” 

Total cases 

% of new recur. 

18 :• 

79 78 

22 8 i *4 

JR 

75 

M* 

Srnge II 

New recur. ” I.T.A. 
Tota* cases ... 

% of new tcrvir. 

' ft 

. 13! 

4 6 

« 

83 

8-4 

a 

‘V 

49 

Stage m 

New recur. “ I.T.A.” 
Total eases 

29 5 

103 103 

o 

or 

Stage III 

New recur. “ I.T.A. 
Total cates 

4 

. 702 

5 

6S 

**.t 

0 

i: 


4 !t 


, of new rcc’ir. 


SO 


The figures for the second and third years arc of less value, for (as will be seen laiff) 
the survival rate is lower when radical surgery alone is employed and hence there at? 
fewer cases in which local recurrences can take place. The diminution in the h * 1 
recurrence rate would he expected to give a higher survival rate and in fact does so. p ll! 
the assessment of the value of post-operative radiotherapy by this means would not gt' c 
an accurate indication of its value. Many of the patients treated hv radical operation alone 
in the first place subsequently received radiotherapy when recurrences developed and some 
ot these patients have apparently been “ cured ”. The symptom-free rate is, therefore- 
a better method of assessment as it indicates the success or failure of the first plannee 
method of treatment ( either radical surgery alone or surgery combined with complex 
post-operative radiotherapy). It was found when large numbers of cases were examinee 
that the thrcc-vcar symptom-free rate (i.e. symptom-free for three years and not j ,l5 [ 
symptom-free at the end of three years) corresponds very closely to the five-year survival 
rate. The three-year symptom -free rare, therefore, is not only a better method of assess- 
ment than the five-year survival rate but its adoption permits of a saving of time amounting 
to two years. 

TABLE ll.~" SYMPTOM-FREE RATE." 


Radical Surgery Alone. 





1 year 

2 year 

Stage 

i 

Sytnptom^frfti 
Total cates ... 

% ** symptom-free 

. 123 

. 1D3 

7 re O' 

i O ,c 

195 

100 

06% 

Stage 

Tt 

** Symptom-free ” .- 
Total cases ... • 

% « symptom-free 

no 

79 

93% 

35 

78 

45% 

Stage nt 

** Ssinp tom-free ” .. 
Total cases ... 

% '* svmp tom-free 

„ 50 

. 103 
49% 

31 

103 

30% 


3 year 
82 
1 F 0 
65% 


ot> 


lO 

29 


/O 


21 

or 

22 °ft 


Surgery -f Ra dial her agy. 

1 year 2 year 

Slaps I " Symptom-free *' ... 109 100 

Total cases .. ... 191 127 

°o “ sy Tnptczr.-frec ” 88% 


3 year 
99 
90 


Stage II Symptom-free f> ... 107 

Total cases ... .... 131 

°o “ symptom-free " 82 


53 

83 

f>4% 


29 

5 ® 

•> 8 % 


Stage HI “ Symptom-ftee ” ... 
Total cases ... 

% w s\ mp tom -'Tree *’ 


80 

ue 

84% 


36 

08 

53 % 


21 
47 , 
45 % 


Symptom -free rates and not survival 
on clinical findings alone and is not 


rates are given and the method of staging is based 
the Stcinthal method. In the Steinthal method 
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of staging a case is only placed in Stage I provided that the axillary glands show no 
evidence of secondary involvement on histological examination. Of 215 cases in “ Clinical ” 
Stage I histological examination of the glands showed the presence of cancer cells in 49 % 
of cases: On the other hand of 175 cases in “ Clinical ” Stage II only 17% were found not 
to have secondary involvement of the glands when these were examined histologically. 

For interest, the svmptom-free rates of the cases in which histological examination of 
the glands was carried out are provided below: 

TABLE III. — “ SYMPTOM-FREE ” RATE. STAGES I AND II. 

Glands Histologically Negative. Glands Histologically Positive. ■ 




1 year 

2 year 

3 year 



1 year 

2 year 

3 year 

Radical 

“ Symptom-free ”... 

55 

46 

38 

Radical 

“ Symptom-free ** .. 

. 04 

48 

31 

surgery 

Total cases 

05 

04 

62 

surgery 

Total cases ... 

. 107 

105 

99 

% ** symptom-free ” 

S5% 

72% 

01% 

% “ symptom-free ” 

60% 

46% 

31% 

Surgery -f- 

“ Symptom-free ”... 

70 

53 

35 

Surgery* *r 

“ Symptom-free” .. 

. 103 

57 

37 

radio- 

Total cases ... 

. 72 

58 

39 

radio- 

Total cases 

. 130 

96 

66 

therapy 

% “ symptom-free ” 

07% 

91% 

90% 

therapy 

% ** symptom-free ” 

79% 

59% 

56% 


Again it will be noted that post-operative radiotherapy leads to considerable improve- 
ment in the results. 

The three-year symptom-free rate is higher because the local recurrence rate is reduced 
and it is interesting to note that the improvement in the symptom-free rate is approxi- 
mately what might be expected from the reduction obtained in the local recurrence rate. 

In Stage I cases, the total recurrence rate for three years with surgery alone is 23-8%. 
Following post-operative radiotherapy the total recurrence rate is 5-6%. The difference 
of 18% is approximately the same as the difference in the symptom-free rates— i.e. 22%. 
In Stage II the corresponding figures are 20% and 29% and in Stage III 24% and 23%. 

The investigation, therefore, shows that: (1) In the performance of the radical operation 
for cancer of the breast, malignant cells are often left behind in the area which can be 
treated by radiotherapy. (2) Effective post-operative radiotherapy reduces the local 
recurrence rate. (3) By reducing the local recurrence rate many potential failures are 
convened into successes and the three-year symptom-free rate is materially raised. 

The investigation has now been carried a stage further and an attempt is being 
made to determine the results from a combination of radiotherapy and surgical removal 
of the hreast alone. In this series the pectoral muscle is not removed and the axilla, even 
when glands are obviously present, is not dissected. It will be some time yet before the 
results are available and I would most strongly suggest that this method of treatment of 
carcinoma of the breast should not be adopted in other centres until its value has been 
determined. 


Mr. J. Jackson Richmond [/I bridged ] : Considerable evidence now exists revealing the 
improved results obtainable in the treatment of breast cancer by the combination of 
irradiation with radical mastectomy. In the case of post-operative irradiation there is a 
good deal of statistical support to the claim that the survival rate has increased, but in 
the case of pre-operative irradiation we are bound to rely on somewhat indirect evidence. 

I’fahler and Vastine obtained an increase of 10% in the five-year survival rate of their 
Stage II cases when employing both pre- and post-operative irradiation in place of post- 
operative irradiation alone. These results have been confirmed bv other workers. 

[A table was shown which was adapted from Harrington’s review of over 4,700 cases 
of breast carcinoma having radical mastectomy at the Mayo Clinic. 3,254 of these patients 
received post-operative therapy; 1,426 patients were not irradiated.] 

The question arises concerning the circumstances under which pre- or post-operative 
X-ray therapy should be employed. Each procedure plays a distinct role and thev should 
not be regarded as alternative measures. The key to the position probably lies in a studv 
of the pathological grading or degree of malignancy of the tumours comprising each 
operable group. 

[Tables were show n comparing survival rates of the four histological grades of malienanev 
following radical mastectomy with and without post-operative irradiation in both Stnee I 
and Stage II cases.] ' 

Wc are now in the position to formulate a treatment plan for the respective croups of 
patients. " 1 b 1- 


First, in Stage I cases, radical mastectomy should be performed without delay It is 
here that the operable results are so favourable and it may be expected to render 75°' 
or more of cases free from disease at the end of five years.' Nevertheless, the results can 
be improved further and consequently a course of post-operative irradiation is commenced 
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two weeks after operation, except in the relatively small number of histologically Grade 1 
cases which can be safely treated by surgery alone. 

In Stage II a high proportion of the cases will fall into the more malignant Grades 3 
and 4. Consequently, a course of pre-operative tliernpv is administered for two weeks 
and then radical mastectomy is performed. This is followed in three weeks with a course 
of post-operative irradiation. It is in the undifferentiated tumours of Stage II that the 
combination of pre- and post-operative irradiation has improved the survival rate con- 
siderably. 

Undoubtedly, radical mastectomy remains the spearhead of attack in the treatment of 
breast cancer despite a certain trend of opinion in this country and abroad to favour local 
mastectomy combined with irradiation therapy in early Stage I cases. It is in these very 
cases that the radical operation has shown consistently good results and attempts at con- 
servatism lead to a fall in the survival rate, mainly because wc cannot he certain when 
we arc dealing with a definitely early breast cancer. . . . . 

On the other hand, it is unwise to perform radical mastectomy in cases which on S' n V 
definitely fell into the inoperable Stage III class, hut became apparently operable 'u 
sequent to a course of irradiation. This does nor apply to cases which were initially 
the borderline of operability. The irradiation may have caused quite dramatic regression 
of the tumour, hut it cannot he assumed that it has changed the original pathologic 
grouping of the case. Unquestionably, radiotherapy is the treatment of choice for t in- 
patients. " ' ' " 


RADICAL AMPUTATION, WITH AND WITHOUT POST-OPERATIVE IRRADIATION (HARRINGTON- 


With axillary metastasis 

A. With irradiation 

B. Without irradiation 

Without axillary metastasis 

A. With irradiation 

B. Withour irradiation 


3 years 5 years W 0 , 

*’ No. of °A No. of .O 


No. of 
patients 
2,240 
747 

3 cai > 

O' 

.o 

survivals 

43*2 

38*6 

No. of 
Patients 

2 , on 

732 

* O' 

survivals 

20-4 

24-3 

No. of 
Patients 
1,457 
653 

.0 

survivals 

IB-1 

14-1 

1,014 

715 

84-4 

Sl'l 

85S 

c,r,4 

75*4 

70-2 

58S 

52J 

55-1 

53-1 


carcinoma of breast, stage i. 


(WITHOUT AXILLARY METASTASIS.l 


MAYO CLINIC- 


Pathological grading 

3 

No. of 
patients 

With irradiation — 

Grade 1 

f>6 

o 

362 

3 ”! ! 

244 

4 

133 

Without irradiation — 

Grade 1 

S3 

2 

324 

3 ! 

320 

4 

304 


years 

5 years 

,0 

No. of 

,o 

survivals 

patients 

survivals 

OS-5 

54 

100 

02 

126 

87*3 

85-2 

ISO 

73*3 

76-7 

07 

62-9 

04 

62 

SS-7 

86-3 

100 

76*1 

74-2 

115 

56*5 

60-6 

101 

53-5 


CARCINOMA OF BREAST. STAGE II. (WITH AXILLARY .METASTASIS.) MAYO CLINIC. 


Pathological grading 

3 

No. of 
patients 

years 

o 

survivals 

No. of 
patients 

years 

O' 

,p 

survivals 

With irradiation — 

Grade 1 

s 

1 00 

4 

100 

2 

143 

63-6 

136 

47*3 

3 

615 

52-4 

567 

34*2 

4 

.. 3,293 

36-3 

3,121 

23-6 

Without irradiation — „ 

Grade 1 

3 

100 

3 

1UU 

o 

46 

761 

46 

5S-7 

3 

209 

45-5 

207 

26-1 

4 

3S9 

2 SO 

376 

3S*4 


Air Commodore Geoffrey Keynes said that he was in agreement with the findings m 
Air Commodore Cade s paper. 
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DISCUSSION ON THE QUALITY- OF MENTAL TEST PERFORMANCE 
IN INTELLECTUAL DETERIORATION 


Major E. L. Trist and Mrs. Virginia Trist : The neuropathology of post-contusional states 
is obscure. Their psychological effects vary both in kind and degree. Until he has built 
up a sound stock of control information" by studying states of known neuropathology 
the psychologist is not likely to advance the understanding of post-contusional states very 
far. Dr. Aubrey Lewis thought that one clinical group of known neuropathology which 
would provide relevant control information on the post-contusional state was cases of 
treated general paralysis of the insane in which the disease was judged to have been 
arrested. In such a group one could safely assume the existence of an organic lesion. The 
type of lesion moreover is known to be widespread and diffuse and to involve the frontal 
areas. It was just such cases of general rather than focal involvement which it was desired 
to study. The present investigation is concerned therefore with a group of treated G.P.I. 
and the comparison of their performances on certain tests with neurotics and normals. 

The word deterioration as currently used may mean anything from a drop in a matrix 
score to a change for the worse in the personality as a whole. While in clinical work 
it is always necessary to consider the patient as a whole, in experimental work it is just 
as necessary to take problems one by one — so long as the problem by itself is not confused 
"tth the patient as a whole. Accordingly in the present investigation one psychological 
process was selected for study, namely that of abstract thinking. 

Our aim was to devise a battery of short abstraction tests which would be easv to 
administer under conditions of clinical interview and would discriminate between reduc- 
tion of the ability to abstract dependent on a widespread lesion such as occurs in G.P.I. 
and low-grade normal intelligence or the psychopathological disturbance of efficient 
intellectual functioning by neurosis. 


I- — Tests Used. — Five tests were used, a vocabulary test to secure an estimate of 
previous level, and four abstraction tests to obtain a picture of the pattern and extent of 
present dysfunction. The tests were : 


(1) Card vocabulary . — Twenty alternate words from the Shipley Vocabulary Test, each 
stimulus word and its four choice words printed in large type on separate cards, and each 
word pronounced for the subject as well as shown. All cards on which errors were made 
were shown a second time at the end of the session. As a control, the other half of the 
Shipley Vocabulary Test was given in the usual way. 

(2) Similarities .- — The similarities from Wechsler's Bellevue Scale were used, but the 
method of administration was modified, prompting technique being introduced: (a) parti- 
cularly when differences were given the mistake was pointed out, and (b) if failure still 
occurred, the verbal schema for a similarity was supplied. 

(3) Ambiguous pictures adapted with modifications and additions from Dworetski 
picture 111 ^ " CrC USCd Sub ^ ccts " crc nsked to S ive alternative interpretations for each 


(4) Ambiguous shapes-— A form sorting test consisting of three solid squares three 

hollow squares, three solid circles and three hollow circles. Part 1 : sorting into four 
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groups by identical shape: Part 2: sorting into tuo groups: Part 3: sorting into two 
groups another way. Separate assessments of tlte sorting performance and the verbal 
account of the basis of this performance. Prompting technique: discursive correction 
of mistakes in sorting and verbalization over five trials. If failure still occurred, two 
further demonstration techniques were introduced. These prompting techniques were 
introduced for each of the three parts separately as required. 

(5) Form Colour Sorting Test, modified and elaborated front Weigh The changes con- 
sisted in: (a) introducing a separate set of white objects: (/») introducing an elaborate 
inquiry into the sorting performance bv means both of questions and supplementary test 
procedures based on the method of equivalent stimuli. 

The tests were given in the following order: (I). (4), (2), (3). (5). 

If. — Exi'kiumkntai, Gnoci's. — The investigation was designed to isolate the effects on the 
tests of diffuse cerebral lesion involving rite frontal area* Tlte experimental groups were 
chosen to this end. 


(0 

(-) 

00 


Normals * — Equal sample? from five matrix selection prades 


Number of cases 
125 


SO 


[jcccssful 


Neurotics* — Consecutive intake at Mill Hill E.M.S., matrix selection grades 

IV and V 

Paretics. — Treated G.P.I. working patients at Horton and West Park Menu! 

Hospitals. N on-psy eh otic, at least two years after treatment with malaria, 
and judged clinically stable over last year at least 

111. — Rksui.ts or Tksts Coxsinr.UKi) Skpauatixy. 

(1) Card vocabulary . — The main interest was in the cart! method, This tvas s> lf 

so far as there was no significant difference between tlte G.P.I. and the other g r0 “T ? ’ 
although differences were significant when the test was given in the ordinary way. l‘ ie 
results are. however, complicated by the fact that manv low level normals as wel as 
G.P.I.s increase their scores when the card method is used. Moreover, elaborate stan- 
dardization data for the test which has now become available through the Axmv n ,ic 
shown it to be of poor discriminative value among British subjects. Also, correlations 
between the test and other measures of intelligence are not high. The whole q" Cstl<m 
of estimating previous level by vocabulary technique needs much fuller exploration- 
Although estimates are made on the basis of the present results, the effort has been rat 
to make the abstraction tests independent of vocabulary by the introduction of pattern 
analysis. ’ ‘ . . 

(2) Similarities . — The low scores, in the neighbourhood of zero, expected, were obtain - 

with one or two exceptions only, among the paretic group. With regard to the exceptions- 
there was independent evidence that deterioration was non-existent or relatively n ” ’ 
But since low scores were also expected, and obtained, from many of the Selection Grade -■ 
among the normal and neurotic groups, interest centred on qualitative differentia. ,u ' r 
were three : . 

(a) Persistent giving of differences : despite all attempts to stop this by prompt" 1 ? 
technique. Twenty G.P.I.s gave more than five differences, twelve more than ten, dire 
more than twenty; only two normals gave more than five, none more than ten. 

(b) Verbosity : Elaboration of talk was a feature of twenty-two G.P.I. records. - 

quantitative criterion tnav be obtained by taking a word count over the first five easy test 
items, where normals usually give one or two word answers. Twenty-two G.P.I.s used mow 
than forty words over these items. Only two normals exceeded forty words. Qualitatncjb 
the type of elaboration may be distinguished front that occurring among some psychotics 
bv the absence of thought disorder. It is an enumerative type of elaboration and ts 
characterized by chain associations. The wealth of information and of vocabulary nun 
be exceedingly great. It led away from, not towards, a similarity. The criterion of paying 
special attention to the first five test items is used partly to save labour, since the coniputa- 
rion involved in counting the hundreds of words sometimes used over the whole test 
is considerable, and partly because the phenomenon, if it is characteristic of a record, 
appears at once, at the beginning of the test, among the easy items. . 

1 (c) Failure to increase score under prompting : In no case was the score of a G.P.I. ' VItn 
an initial similarities score of less than five raised by more than two points. Among 
other groups, the giving of the verbal schema usually raised the score by considerably 
more than this, sometimes by ns much as eight points. 

These three criteria (a, b, c), taken together, form a syndrome of positive signs. < «*- 



, nf nil oronortion under prompting. It is to be noted 0 

qualitative signs is related, in each case, to statistically significant quantitative frames of 
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reference: more than five differences, more than forty words on the first five items, not 
more than two points increase of score under prompting. 

(3) Ambiguous pictures. — The pictures can be interpreted either according to the whole 
or to the parts. An attempt was always made, sometimes under considerable pressure, 
to get interpretations on both bases. Whole answers were analysed under the following 
headings: normal, incomplete, disorganized. Part answers were classified as: generic 
detail, complete enumeration, incomplete enumeration, disorganized. For both wholes and 
parts, incomplete and disorganized responses were summed under the title of inadequate 
answers. Only six normals gave more than three inadequate answers, none more than 
four. Onlv five G.P.I.s gave less than four inadequate answers, seventeen gave five or 
more. Of special significance were failures to give alternative interpretations to a picture. 
One normal only had more than two failures, whereas seventeen G.P.I.s had more than 
two. Analysis of generic detail was found to follow intelligence level closely. It faded 
out almost entirely among the G.P.I.s. 

No attempt was made to construct positive signs from the data of this test, but the fact 
that a significantly greater number of failures and inadequate answers occur among the 
G.P.I.s enables it to be utilized in computing the total deviation score as described below. 

Some pictures proved more diagnostic than others. Sufficient has been learnt to make 
possible the construction of a much more effective test along these lines. The test also 
gives information on what might be termed constructive spontaneity, but a suitable method 
of recording this was only discovered in the process of testing and therefore cannot be 
systematically reported. While, therefore, the present test does not add much to the 
information obtained elsewhere in the battery, it indicates the lines for devising a new 
test to assess constructive spontaneity of form interpretation. 

(4) Ambiguous shapes. — As will be shown below, the value of this test in the battery 
cannot be assessed except in relation to the Form Colour Sorting Test, since the absence of 
transfer effect, i.e. learning, among G.P.I.s as contrasted with the other groups, is one of 
the most diagnostic features of the whole battery, and comes out in the Form Colour Sorting 
Test, which was always given after ambiguous shapes. 

The number of errors made by the G.P.I.s as a group on this test is twice as great as 
those made by low grade normals and low grade neurotics. Although this result is statis- 
tically significant, there, is considerable overlap. This overlap is accounted for by the fact 
that any individual of low grade intelligence tends to do poorly on the last part of the 
test, involving a shift in sorting, usually from circles and squares to hollows and solids. 
More diagnostic of the G.P.I. group are mistakes in the first two parts of the test, involving 
the ordering of the field and the initial conceptualization of the material. Only three 
normals make more than two trivial errors in these two parts, and that these errors are 
determined by attitudes rather than by inability is shown by the fact that they all recover 
in the more difficult third part. Thirteen G.P.I.s, however, accumulate significant error 
scores in these first two parts, and all of these deteriorate still further in the third part. 
These thirteen are in fact the more deteriorated of the G.P.I.s. 

On the whole, serious disturbance on this test among normals and neurotics does not 
occur above S.G. V. But extreme shift difficulty does occasionally occur even above the 
median. Here it may be interpreted as a personality trait. 

Provision was made in the test procedure for a separate account of the ability to 
verbalize the basis of performance. Among normals and neurotics, errors on this count are 
trivial, but twelve of the G.P.I.s display the trait significantly. These are not the more 
deteriorated patients, since the gross performance failure of the more deteriorated group 
does not enable failure to report adequately on successful performance to be noted. 

To sum up, on a background of low scores generally, the specific paretic signs are : 

(o) Difficulty over initial conceptualization — more than two successive performance 
errors on the first two parts without inmrovement in the third. 

(b) Verbalization difficulty — more than two trials required to report adequatelv on a 
successful sorting performance. 

(5) Form Colour Sorting Test. — This test, used in conjunction with ambiguous shapes, 
proved the most diagnostic test in the battery. On the basis of it alone it is possible to 
effect a far-reaching separation of the G.P.I.s from the normals and neurotics. Significant 
points are: ° 

(a) Total inquiry errors : This table of means shows how much worse is the performance 
of the G.P.I.s when compared with Normals. 


S.G. 1 

2-S 


S.G. II 


MEAN 

Normals 

S.G. Ill 
3-6 


INQUIRY ERRORS. 


S.G. IV 


Neurotics 
S.G. IV and V 
7 0 


G.P.I. 
IS -2 
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Overlap between the G.P.I.s ami the other groups is least when a criterion of thirteen 
tonii inquiry errors is t,*ikcn ns the scpnrnfion point: 

o to 12 

Normals ... 124 

Neurotics ... 2G 

G.P.I.s ... 2 

These normals and neurotics with more than thirteen errors are all low S.G. Vs, There 
arc internal reasons in the test why the break point should occur at this score. 

(b) Shape errors : While there is considerable overlap between the G.P.I.s and the other 
groups with respect to the number of errors made during the inquiry into the colour 
sorting, the situation is quite different with respect to shape. The number of errors made 
by normals in their colour sorting may become excessive, but to make more than four 
errors in the shape sorting, out of a possible sixteen, is quite unusual among normals and 
neurotics, hut is the rule among G.P.I.s.: 

SHAPE ERRORS 

0 to 4 5 and over 

Normals ... 121 4 

Neurotics ... 21* I 

G.P.I.s ... G 111 

(c) Shift trials : It was pointed out that considerable shift difficulty occurred among 
normals and neurotics as well as among G.P.I.s on ambiguous shapes, frequently at low 
levels of intelligence, occasionally at high. But with normals and neurotics there is a 
generalized transfer effect through learning from this test, so that by the time the Form 
Colour Sorting Test is reached, there is a marked reduction in shift difficulty. With the 
G.P.I.s, on the other hand, there is not only no transfer effect, but a positive interference 
from the new element of colour. Their performance with respect to shift becomes worse, 
most normals and neurotics shift immediately in the first trial. After three trials, special 
prompting techniques were introduced to induce shift. Almost no normal or neurotic 
needed these techniques, but most of the G.P.I.s required them, and sometimes nothing 
that the experimenter could do produced a shift. 

3 Shifting in Needing special 
• trials or less procedures 
Normals ... llti I! 

Neurotics ... 25 5 

G.P.I.s ... 4 21 

The three criteria discussed above («, h, c) form the major frame of reference for assessing 
performance on the Form Colour Sorting Test. There arc, however, several additions 
significant points: 

(rf) Atypical shape errors : Among normals and neurotics, almost all the shape errors 
are confined to three items of the inquiry. In eight items no errors occur at all above the 
median. Among G.P.I.s. however, shape errors are heavily distributed through all me 
inquiry questions. Even those G.P.I.s who do not make many shape errors usually mate 
errors in the items in which normals do not. It is therefore possible to consider the 
pattern of shape errors apart from the number. 

(<?) Atypical colour errors : One group of three rest items in the colour inquiry, con- 
cerned with the identification of groups, contains only an odd chance error among normals 
and neurotics. Among nearly half the G.P.I.s, however, a peculiar error syndrome occurs 
in these items. , 

(/) Counting : A frequent phenomenon among the G.P.I.s is to count the number or 
objects when asked to give the number of groups or kinds. A tendency to do this which 
occurred in two non-paretic subjects was self-corrected. 

(g) Shape failure ; Among the more developed G.P.I.s there was a complete failure to 
sort shape. This did not occur in any non-paretic subject. 

(h) Colour failure: More rarely, there was among the G.P.I.s a complete failure oser 
colour. This happened in one neurotic subject also. 

(:) Shift trend : Among non-paretic subjects, when the initial sorting is by colour, there 
is no difficulty in shifting to shape. The few- non-paretic subjects needing special procedures 
to induce shift all sorted initially by shape. Among the G.P.I.s, all who sorted initially 
by colour needed special procedures to induce a shift to shape. Therefore, special difficulty 
iri shifting from colour to shape may be added to the list of significant criteria. 

jy Titr. Battery as a Whole. — In considering the tesults as a whole, three levels of 

analysis are attempted: gross score — a purely quantitative estimate: score pattern— a 
Quantity-quality estimate: qualitative features, the interpretation of which the test tech- 
nique in its present stage of development, does not render completely objective. The best 


ltt and over 
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results are obtained when the data are considered from all three points of view. Every effort 
has been made, however, to bring as much as possible within the scope of an objective 
approach. 

The tests were so arranged that an expected normal answer could be postulated for each 
test item. Any departure from this expectancy is called a deviation.' The results may 
therefore be considered in terms of deviation score, deviation pattern, and deviation quality. 

(1) Deviation score . — This is obtained simply by summing deviations over all four 
abstraction tests, regardless of their type or content. This score is intended to provide 
an assessment of the present level of functioning without going into the factors operative 
in determining this level. Overlap between the experimental groups is therefore to be 
expected so far as the deviation score is concerned, since it was arranged that the normal 
and neurotic groups should contain individuals of low grade intelligence. These two 
groups in fact contain seventy-six individuals below the twenty-fifth percentile on the 
progressive matrices, thirty-six of whom are below the tenth percentile. The results mav 
be summarized as follows : 


Normals 0 to 9 
(all S.G.s) 72 

Neurotics 

(S.G.s IV and V) 6 
G.P.I.s — 


DEVIATION SCORE 

10 to 19 20 to 29 30 to 39 40 to 49 50 to 59 CO to 09 70 to 79 

44 7 2 

12 8 3 1 

1 4 3 7 8 1 1 


Total 

125 


30 

25 


The region of significant overlap is the score -range 20 to 39. Most of the non-paretics 
scoring within this range are individuals below the twenty-fifth percentile, though not all 
individuals of low grade intelligence have large deviation scores. Less frequently, individuals 
at higher levels also have deviation scores which are considerable. Those” G.P.I.s with 
deviation scores above forty are not easily matched by non-paretics outside defective 
institutions. An attempt to match them against institutionalized defectives was defeated 
by the extreme difficulties encountered in excluding organic factors from the case histories. 

(2) Deviation pattern . — The four tests together yield fifteen objectively assessable signs, 
which have been described in Section III. Pattern analysis based on these signs is successful 
so far as it eliminates the overlap in the deviation score. 


Normals 

(all S.G.s) 112 
Neurotics 

(S.G.s IV and V) 16 




o 


1 


5 

o 


NUMBER OF SIGNS 
3 4 5 6 7 8 

2 2 

3 11 

— — — — 5 3 


9 10 and over Total 

125 
30 

1 14 25 


Pattern analysis, therefore, has eliminated overlap except in two cases. With regard 
to these two cases, there is evidence both from other psychological tests and from clinical 
teports that these patients were not impaired with respect to the functions measured bv 
these tests. The incidence of seven or more signs in the deviation pattern may be taken 
as an indication of impairment of conceptual behaviour dependent on diffuse cerebral 
lesion as distinguished from restriction of conceptual behaviour dependent on low grade 
intelligence, whether or not this low grade intelligence is disturbed by neurosis. 

(d) Deviation quality.- — Below are listed the more important qualitative features : 

(«) Factors related to tempo : With the paretics, starting time is over-quick. Thev tend 
to begin before the instructions are finished. In sorting tests, the stimulus to behaviour 
is not so much the instructions as the production of the objects. Thereafter however 
excessive time is consumed before the sorting is complete. It is during this period that 
the phenomena described below as field confusion and precision compulsion are manifested 
Again, response to the verbal questions of the inquiry is over-rapid, but the “equivalence’’ 
and “handing” procedures tend to.be dragged out. Over-rapid initial reaction time was 
also marked in similarities and in card vocabulary. 

These two temporal aspects of organic performance, rapidity of initiation, prolongation 
of subsequent execution, are complementary effects of frontal" impairment. ' Normal con- 
ceptualization implies the converse, some' initial delay during' which the appropriate 
conceptual schema is formulated, with subsequent reduction of execution time 11 1 

(6) Factors related to movement : Frequently with paretics, during the period of pro 
longed execution, a trait appears which may be called manipulative displacement 1 Bv 
this is meant that for the paretic the sorting test becomes a'motor task in which' each 
object has to be delicately manoeuvred into an exact position. Such manipulative concern 
which is of course conceptually irrelevant, is a positive sign of the reorientation Am! 
impaired organism (,n Hughlings Jackson’s sense). The precision compulsion 1 a 


March — Psych. 2 



24S 


P) occcdmgs of the Royal Society of Medicine 16 


normal ‘siiSicct^Thc c *'^ r . cnt from thc excessive orderliness displavcd bv 
cround “mpukton of thc meticulous norma! appeal 


meticulous 

ground of Wder-mnw-mAnTTi '• u, “I' u, ® ,on 01 tl,c nictictilous normal appears on a bek- 
Whcrcas the nieticulmic ’ , lnt , ok I le Poetic on a background ol over-movement, 
and stops, the paretic nviY,” 1 makcS ""r concc P tua,, >' determined arrangement carefully, 
follow one f T CS ° perceptually determined, uhich 


follow one from^tiie other"' TU.-rf; °i‘ :l . ,Tnn & cmc . nts - perceptually determined, uhich 
to be stonned In- r), . ' • ' rL Is n i! logical stopping place; sometimes, in fact, he has 

nrraneemems ‘ tS PmmCmCr - expressed in a series of changing 

pcrcentml for a rnrif - .t t <ir iT 1 P°. s,,, y c s, K n - since it depends on thc snhstitntion of a 
it is unloirniis 'to tU ’’ i Ua wr e> a, . ,lza,lon °1 the field. In the field of otert motor behaviour, 
Mn, - ‘ ha,n •' ,s?oc,a,ions «*ich appear in Similarities. 

ceptnal bchavinur^vlii't tn,a \ P t ' rcr [ l, "nl field : This is the antithesis of normal con- 
front 'the field !n! nn l S ! ,C a!,st ™ction. the active taking out of a characteristic 


from flip fioiri . ulL • I »sirncnon. thc active taking out of a charaacn?nc 

of thc ohiccK intJ .I?? 111 !? ' P' c ^- hi thc sorting tests, this demands the segregation 
tiom arc : manVr ‘ “ aI r CXd,, ? ,V . C "«i«- ! » the paretics, on the otlter hand, indica- 
intention of their * ,n,rs not mutually exclusive, but that the positive 


imenrion ^ f f k j - - ■. V . 1 ,,,1 ‘ nor mimialiv exclusive, but that t; 

the clnncrerisrtV c inuour ts to design a perceptual whole which takes into ; 
the charac enstms of the field simultaneously. Among these indications are: 


account nil 


r; ,, r . nuiong rnese indications are. 

confront C f]i^ 0n “? ,0n order the ficid in relation to one characteristic 

SS ensn£ "" ° rdCr Jn nnotilt ' r characteristic. A period of confused 


Son/n^Tes? w^ C l ,ar t aa |T S, ' C init .' a! sortin S for ,ll(; paretic -roup on the Form Colour 

*•» 


m)nnr nr,,] *r t . * J ine oujccts were siniu tnneouslv arranged d 

ZSin^ thC ? rcfcrrcd t0 ,llcir groups in terms of the intern, 

t^\ In arnre rh** 1 i - K ' ir co ^ ol,r S r °ups in terms of the internal shape differences. 

as possible. ' ExpcrbnS nr kc P r as , d ° 5 ? tC ^*f 


„ , .111(1 nonzontallv, were kept as close rogeincr 

mr would J t "'‘luce separation failed. For example, the experi- 
mtient would move ad P? >Cm to P acc . ills groups in different corners, but instead, the 
on c. r “’'V h, f S rol, i ,s over into one corner. 

to shiff d.V'reUriv ^ P?* ,t,on ; . Shift instructions were frcqucmlv interpreted as a request 
to shift the relative position* of rows in double nrravs. or of order in stacks c- "WcH 
have the yellow outside this time and make a change ". ' S ' 

who had srarkS 'I i** C j nc J u ' rv in the Form Colour Sorting Test— sometimes patients 

*£,5^: '" d “" -*-*» 

I hcse are some of the characteristics bv which it mav be deduced that a -hen sniW? 

has nTen n ohce' S S dctcrniincd b - V ' h f. t( ’ tal Perceptual field and t^t , ^ abstraction 
ervinoi I ^"^"K'mn-parettc subjects, other characteristics of the field than that 

senmg as the basis of abstraction may be present as a ground. In fner all rhe indications 
of extra-conceptual concern found in paretics mav be present as suhdominant features 
of normal performance. Complete absence of them, as error scores indicate ?s die exception 
and not the rule. But with the non-paretics, intrusion of concern with the p-rceptiinl 
ground does not prevent the abstraction of a conceptual fi-urc. 

(d) Differences offered as simdaritics : Thc phenomenon of givin- differences as a 
response to a request for a similarity occurs throughout both sorting msts as well as in 
verbal similarities. It is undoubtedly of basic significance and mav be related to a conflict 
between the pei ceptual and conceptual methods of organizing experience which mav be 
briefly stated as follows: perceptually, the figure is what is different, rhe ground what is 
die same; conceptually- die figure is what is d le same, rhe ground what is different. 
Faced with a perceptual field, there is a spontaneous and involuntary tendenev on the pan 
of the experiencing subject to become organized towards the figure. The perceptual field 
may be said dierefore, to resist conceptualization, since dm differences which are its 
figures are always and inevitably present. This resistance can onlv be overcome bv a 
voluntary and deliberate inhibiting of the tendency to organize towards the perceptual 
figure. This inhibiting will only occur in the interests of a concern with what is bcvt.nd 
the immediate perceptual field. Such concern is not possible without conceptual abilitv- 
In this way, the connexion between thc higher thought processes and volition mav be 
appreciated. 

The extent to which a person is perceptually dominated is the extent to uhich be is 
tied to the immediate psychological reality. Thc extent to which he is able to concenmalize 

. 4.1. „ font H'l-I toll IvA ic nlxlp fn rloto oil I C I .... • . 


litu ^ ““‘7* { ' : — iu lie is tiWe to conceptualize 

is the extent to which he is able to detach himself from the immediate psychological real in’ 
and relate aspects of this to situations not immediately present. If. therefore, the higher 
thought processes are related to volition, they are no less related to recall. These facts 
must be borne in mind in interpreting test results which disclose impairment of conceptual 

: kvAo/Inv eiirni'lir'inna tKa « _ t ... _ J. 
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functioning. The broader significance of the ‘ differences ” phenomenon will indicate 
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why the technique o£ these abstraction tests has been based on the ability of the subjects 
to concern themselves, in face of the differences, with the similarities present in the stimulus 
material. It is with the abstraction of similarities that the conceptual processes are con- 
cerned. Just so far as there is failure to abstract, the conceptual figure (the similarity) 
tends to remain imbedded in its perceptual ground, and the perceptual figure (the difference) 
tends to emerge and become the main determinant of the response. 

V. — Diagnosis on the Basis of the Tests. 

(1) Positive diagnosis . — If there is a deviation score of more than ten, a deviation pattern 
of seven or more signs, and if some of the qualitative features of performance as outlined 
above are definitely present, then a diagnosis of impairment of abstract thinking, dependent 
on organic cerebral dysfunction, of the type found in G.P.I., is reasonably certain. 

(2) Negative diagnosis.— If, however, tne results of the tests are negative, a diagnosis 
of organic cerebral dysfunction is not thereby excluded. Some forms of cerebral dys- 
function appear to affect the abstractive processes relatively little. The present battery 
may be used as a check on this point. Four to six signs are cause for grave suspicion; 
deviation quality in the light of the total clinical data will confirm or reject. 

It is likely that in certain cases of mild dysfunction, what has been termed constructive 
spontaneity of interpretation is affected, although the ability to handle similarities is not 
dttectably impaired. 

(3) Degree of impairment . — No fine scaling of this is possible with the present battery 
though broad differences may be discerned. The vocabulary test may assist considerably 
in assessing the degree of deterioration from previous level. 

Additionally, the present results suggest that certain phenomena are characteristic of 
certain levels of impairment. A concept of accommodation to impairment is introduced 
in relation to this problem. Some tentative evidence will be presented in the full report 
in support of this concept, but much more investigation will he needed to establish it. 


Dr. M. B. Brody : Most of my investigations on intellectual deterioration were made on 
subjects with syphilitic, senile, pre-senile and arteriosclerotic dementia, in whom it 
classically occurs. 

The qualities which I believe to be characteristic of intellectual deterioration fall into 
three groups. Those of the first group comprising slow and incomplete understanding of 
tasks, impairment of categorical thinking, lack of insight into quality of performance and 
defective self-criticism, and lack of insight into the test “ set ” are mainly due to cognitive 
failure. The next group, mainly due to affective-conative failure, includes poor reaction to 
difficulty, poor reserve of emotional control, emotional lability and facility, excuses and 
escape behaviour, guessing rather than confessing ignorance, and failure of integration. 
The signs in the third group are more of a neurological than psychological character. These 
are disturbances of memory, perseveration, and loss of speed and efficiency of neuro- 
muscular control. 


Some tests are better than others for demonstrating these signs; but an experienced 
examiner can detect them in even the simplest. I propose to illustrate them with examples 
given in response to the items of a battery of tests recently devised on behalf of the Royal 
Medico-Psychological Association for investigating pre-frontal lobotomv. The items are: 

(1) Vocabulary. 

(2) Paragraph memory. — The examiner reads a paragraph containing 17 memorizable 
items. The subject repeats as much as he can. The examiner then tells the subject that 
later he will be asked how much he still remembers, and again reads the paragraph. 

(3) The Wetgl sorting test. 

(4) Picture absurdities. — The task here is to detect the absurdity in four pictures. In 
one, for example, a man is trying to saw a log with an inverted saw. 

,. (-j) Cancellation. — This is a pure speed test, the task being to cross out all the letters 
a ' n ^ a standard paragraph as quickly as possible for one minute. 

(6) Verbal absurdities. — The examiner reads eight statements in which the subject must 
detect the absurdity; for example: “ A man had influenza twice. The first time it killed 
nim, but the second time he got better quickly.” 

(7) Picture recognition . — The tester exhibits 12 postcards for three seconds each. He 
cn shuffles them with 12 similar cards and exhibits the lot. The subject has to distinguish 

the previously exhibited and not exhibited cards. 6 

(8) Proverbs. The task is to interpret 4 proverbs, for example: “ Let sleeping dogs lie ” 

nn« Teca,i [ . n thls _, ,tcm - the last ot the battery, the subject recalls as much as 

possible of the paragraph read in the second item. 

In addition, immediate memory span is tested by having the subject repeat after each 
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item two groups of digits of from 4 to 9 numbers, and one sentence of from 12 to 26 
syllables. 

All the qualities displayed by demented subjects are sometimes shown by normal 
persons and bv non-demented psychotic patients of all kinds. What characterizes intellec- 
tual impairment is the frequent and intense display of these qualities by a satisfactorily 
co-operative patient free from invalidating disorders of mood or of the stream of thought, 
in tests well below the level of his pre-morbid capacity. 

A first essential, therefore, is an estimate of the pre-morbid capacity. A quick and 
simple guide is the vocabulary performance, for it is well known to correlate highly with 
intellectual level, and to be' least attacked in dementia. In the R.M.P.A. battery, an 
adaptation of Terman's 1916 test is used. The task is simply to explain the meanings 
of words read by the patient from a list, a mental age being calculated according to the 
number of words passed. The adaptation doubtless sacrifices some accuracy to brevity; 
but it remains accurate enough to indicate the quality of performance one may reasonably 
expect. 

Slow and incomplete comprehension of the task is revealed on many of the items. In 
the vocabulary test, whereas normal persons need only the briefest instructions and one 
or two illustrative examples, the intellectually deteriorated patient needs long and repeated 
explanations and example after example. Sometimes he has to be reminded of the task 
after every word in the list; otherwise he merely reads the words believing that to suffice- 
Often he omits words and loses their place in the list. When asked to start at number 
so and so, lie may have to he shown it before he can find it although the words are listed 
in numbered order. In repetition of digits, inadequate comprehension leads to attempts 
to repeat each separate digit as the examiner gives it before the sequence is completed. 
Sometimes, the first verbal absurdity is repented as if it were an item for sentence memory 
Sometimes the proverbs are treated as verbal absurdities. In the cancellation and recogni- 
tion tests too, instructions must be carefully, slowly and repeatedly given before they are 
grasped. The WeigI test, and, in part, interpretation of proverbs, are exceptional in w- 
as Hanfmann and Kasanin (1942) said of the Vigorskv test, the problem must be sob 
before it can be fully understood. 

As Major Trist has demonstrated, impaired categorical attitude can be revealed by 1 e 
Weigl test. Other items provide more subtle ev idence of it when the Weigl test is p* i;t ' 
In the vocabulary test, restriction to concrete modes of thought produces a disprop 07 
donate number of definitions not in general terms, but by quoting the word in jusO m 
context, or by describing just one situation with which the word is associated. ‘“ US- 
in dementia, “ forfeit ” is nearly always defined ns a Christmas game, “ insure ” in rclati' 1 ’’ 
to burial, “ conscientious ” as in “ conscientious objection ”, “ regard ” as in f;in 
regards”, '‘rambler” ns a rose, "quake” as in “earthquake” and “southern a! ' 
railway. The significant point is that the subject, having particularized, is unable, in jvp». 
to further questions, to dissociate the word from its special usage. Definition of “ priceless 
os “ worthless ” also often arises from impaired categorical attitude, but in a rather dineren 
Fashion. Here it is the physical appearance of the printed word that dominates the patient- 

Failure of categorization also appears in verbal absurdities. The patient, unable to 
abstract the essentials from the data and deal with them on the abstract plane, fastens 
on to one concrete element and bases on it a real-life picture which he then deals "ttn 
as such, neglecting the other elements of the data and their interrelationships. Here are 
some examples. “A man said to his friend: ‘I hope you live to eat the chickens dw 
scratch the earth on your grave ’ ”, answered by “ You don’t keep chickens in a graveyard ^ 

“ In the year 1915, many more women than men got married in the British Isles , 
answered by “ That’s right. A lot of men were out of the country' “ One day we san 
several icebergs that had been entirely melted by the warmth of the Gulf Stream • 
answered by “ The water wouldn’t be warm enough ”, 

Failure in interpreting proverbs often arises, likewise, because the patient can conceive 
the situation described in the statement only in a concrete uncategorical fashion. “ ^ °“ 
-can’t make a silk purse out of a sow’s ear” is literally ex-paneled by the answer “A sorts 
ear isn’t made of silk “ The mouse that has but one ho'Ie is easily caught ” is explains 
“ If he had another hole, he could get out that way ”. “ What does it mean in general?^ 
one asks. “ Does it refer only to mice?” “ Oh no ”, is the reply, “ It could mean rats. 

The next sign in the first group, lack of insight into the quality of performance and 
defective self-criticism, indicates failure of the highest discriminative powers. Here too, 
the responses to the vocabulary', absurdities and proverb items, ns well as behaviour in 
rhe Weiel test are most useful. Replies such as those already quoted are given without 
sufficient reflection, without judgment, without attempted inhibition, and without realiza- 
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tion of their inadequacy. This sign is closely linked with the next — lack of insight into 
the test set — and with emotional facility. 

Lack of insight into the test “set” is the most subtle of the qualities mainly attri- 
butable to cognitive impairment. Most normal persons, as soon as the examination is 
started, adopt, more or less consciously, an appropriate attitude or “set”. They 
regard the problems simply as problems with no importance in real life. They realize 
that it is useless to deceive the examiner. They have a sense of fitness. In all these, 
intellectually deteriorated patients are defective. In the paragraph memory test, for 
example, as the story of the fire or flood is read, they will often comment : “How 
shocking!”, or “What a shame!”, even “I remember hearing about it”. Most signifi- 
cant are comments like : “What a catastrophe !” or “How calamitous 1” or “How dis- 
astrous !”, for something is clearly wrong with a subject to whom such phrases spring 
naturally but so inappropriately. Similar gratuitous comments are sometimes made 
on the sentence memory items. Recently, on a wild winter’s day, I tested the once 
very intelligent wife of a high naval officer, now suffering from the effects of an old 
head injury. She achieved a maximum vocabulary score, but after repeating “The 
cricket match yesterday was won in the very last minute”, she remarked “I didn’t 
know there was a match yesterday”. Some of the longer sentences consist of two 
clauses. Normal persons, sensing that a sentence as short as the first clause would 
not occur so far down the list, Wait for the second half. Dements, lacking this 
sense, often start their repetition as the voice drops at the pause. Such lack of test 
set is especially significant when the subject succeeds in repeating the whole sentence, 
for span of this length is possessed, with rare exceptions, only bv persons of once 
superior intelligence. The vocabulary test again provides examples. Intellectual 
deterioration is strongly suggested when a person who ultimately scores highly defines 
“Mars” as a kind of chocolate and “snip” as something good for the 3.30. 

Guessing, the last sign in the first group, also illustrates lack of insight into the 
test set. We all guess at times, but repeated insightless uncritical guessing by per- 
sons who should know better is significant. Guessing occurs on all items, but once 


more the vocabulary test is the most fruitful. One may, however, be misled by manic 
ition. It was a schizophrenic who defined “laity” as 
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flight or schizophrenic dilapidation. 

a song — a baffling definition, until she explained “Like in the song ‘Yodel-av-i-tee’ 
Guessing is also obvious in repeating digits and sentences. 

The second and third groups of qualities can be dismissed more quickly not because 
they are less important than the first group, but because the signs are more easily described 
and are familiar from their occurrence in other than test situations. First of the qualities 
attributable to affective-conative impairment is poor reaction to difficulty. Indeed, all the 
signs in this group may be brought under this heading. Difficulty normally engenders 
extra effort. In dementia, it exposes weakness of emotional control, and results in feeble 
surrender or excuses and escape behaviour or emotionalism or collapse of integration, or 
all of these at various times. Poor reserve of emotional control appears particularly in 
the cancellation, picture recognition and paragraph memory items. As the tests inexor- 
ably lengthen, heaving sighs, tighter or fidgety change of grip on the pencil, shuffling 
on the chair or of feet, or other similar actions recalling the behaviour of a too-long- 
lectured audience, become frequent. The initial level of performance is not sustained. 
Errors, guesses and requests for reassurance and guidance with agitation when these are 
withheld, increase, although the task does not become harder. 

Emotional lability appears on all the items as a tendency to become unduly distressed 
by failure and elated by apparent success. Facility is indicated by the ease with which 
the examiner can flatter the patient into believing even grossly inadequate responses to be 
excellent. Excuses and escape behaviour also are seen at times on every item. " It’s a 
long time since I went to school ”, “ I’m too old for these childish games ”, “ I’ve got a 
had headache ”, or “ I’m very worried just now ”, are favourite complaints. Uncritical 
egocentricity lies behind these excuses — the subject is unwilling to admit ignorance. 
Sometimes this appears undisguised as boasts of former prowess. Guessing partially springs 
from this cause. Some patients guess so uncritically in the sentence memory test that 
they produce mere jumbles of sound approximating the original but without structure or 
meaning. 

Failure of integration, the last of the affective-conative signs was originally described bv 
Earl in maladjusted morons. A normal person, when tested, keeps reasonable cool. He 
becomes neither over-excited nor over-inhibited. He keeps his head, to use the lavman’s 
phrase, or, to use Earl’s word, he remains “ integrated ”. He becomes neither a bull in 
a chin. -I shop nor a rabbit in a snake park. The dement may become either or both. The 
cardboard figures of the Weigl test may be handled either too timidly or too excitedly. In 

e cancenatmn test, excessive speed or excessive caution may be shown in scanning the 
i ne. or making the strokes. By no means uncommon and particularly significant is 
behaviour fluctuating between both extremes. 1 ’ g t 15 
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In the last group of qualities, those of a more neurological than psychological character, 
memory defects arc the most obvious. They are displayed in the sentence and digit spans, 
the paragraph memory tests and in recognition of pictures. They are objectively recorded 
as omissions, errors and alterations, and need no further description. 

Perseveration can be beautifully demonstrated in the vocabulary test, often "hen it 
would be overlooked in everyday conversation. Instead of defining the word, the subject 
perseverates it, for example, “ Tolerate ” — “ That’s tolerate . . . when there’s someone you 
can’t tolerate”. '‘Priceless ” — “When something is priceless . . . you want it and its 
priceless In the Wcigl test, subjects may pcrscvcratc the same faulty grouping over 
and over again. In digit span, a number may release a perseveration of a well-known 
sequence such as 5, 6, 7, 8. Occasionally material from one verbal absurdity or proverb 
may become involved, because it is perseverated, with the material of a later item in the test. 

Last of all. loss of speed and efficiency in neuromuscular control is revealed in cancella- 
tion and in the Wcigl test. It can’ be easily distinguished from the inactivity or 
inhibition and the inertia of retardation. The subjects know what they want to do, but 
arc slow, feeble arid inaccurate in performing it. They grip the pencil clumsily, their 
pencil strokes through the “ a’s ” arc slow, laboured, irregular, crudely heavy, or faint an 
broken. They pick up and move the Wcigl pieces 'slowly, jerkily and clumsily, often 
dropping them. Sometimes mispronunciation in the vocabulary' test appears to arise m 
a similar fashion, as it certainly docs in some paretic and senile dements. 


Conclusion 

For diagnostic purposes these signs need more than observing and recording; they' need 
to be evaluated. At times, they arc displayed by normal persons of even the highes 
intelligence. They suggest abnormality only when repeatedly and intensely display 
on items well below levels at which the patient, were his pre-morbid capacity unimpair , 
should easily succeed. Even so, the abnormality may be almost any psychiatric conditto . 
Further interpretation demands psychiatric as well as psychometric experience; for no 
all the rest of the clinical picture and data concerning the patient must be consider - 
Where, however, the subject is co-operative and free from disorders of mood or ot 
stream of thought, and where the history and clinical findings substantiate the diap 1051 ^ 
the qualities of mental test performance I have described, judicially assessed, are, I ndier . 
tellable indices of intellectual deterioration. 
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DISCUSSION ON FUNCTIONAL NERVOUS STATES IN RELATION 
TO SERVICE IN THE ARMED FORCES 

Lord Horder : I shall deal with this subject largely from the angle of the Medical 
Recruiting Boards. The function of these Boards is to provide men for the fighting services 
ivho are physically and mentally fit. Two facts are important: conscription, which was 
introduced at the outbreak of the war, and the urgent demand for man-power. 

The Civil Medical Boards were not concerned with posting. This is often not realized. 
Vide Lancet of May 4, 1940, where a leader opened by the words: “those responsible for 
recruiting cannot claim to be doing everything possible to ensure economy and efficiency 
. . . while pegs that are . . . square are being put into round holes.” In another leader 
on February 21, 1942, a more proportionate view is taken . . . “Doctors have enough 
experience of the wide range of what is normal and healthy to abstain from rejecting men 
who have a defect that had not interfered with active civilian life ... it would be a 
sorry thing if examining Medical Boards assumed that the Services could only utilize 
men with the equipment of mind and body required, for example, by an R.A.F. pilot 
or a member of the Royal Armoured Corps ”. 

The responsibility of grading rests with the members of the Board and a man’s grading 
must be determined at as early a stage as possible consistent with reasonable accuracy. To 
accumulate blocs of men and women awaiting final disposal would greatly encumber the 
machinery of recruitment. 

The material presenting itself before the Boards is more heterogeneous as the result 
of conscription than was the case in the days of voluntary service. The approach is made 
from three points — physical, constitutional and psychological. The overlap between the 
approaches is obvious. Physical defects are easily detected; constitutional defects are more 
difficult. Medical Boards are enjoined to consider “ the general condition and physique ” 
tn every case, but in the absence of any criteria of what Alvarez has called “ constitutional 
inadequacy ” it is very difficult, in the thirty minutes at their disposal, to do much about 
u - ft requires large experience to say of any particular man that on grounds of his 
physique alone he will not make good in the armed forces. If encouraged to do much 
along this line Boards would probably have put Nelson in Grade IV. " His nervous 
system was always frightened but his awareness knew no fear.” 

In an inspired leader in The Times of March 5, 1942, on "The "Mind of the Recruit” 
the writer says that the “ chief business of a Medical Board, like that of a practising 
physician, is prognosis ”. Surely the chief business of both is diagnosis with a view to 
prognosis. That the mind of the recruit, no less than his body, determines his fitness 
!ru. SeI . V,Ce ’ * S n0t cllaIlen g c 'd; nor that “ trustworthy conclusions about the mind . . . are 
difficult to reach ... in the limited time available ”. But a special examination of every 
recruit s mind by a psychiatrist has not been considered to be in the general interest. Nor 
as it been thought helpful in the identification of psychoneurotics to ask the recruit 
o answer a questionnaire before examination. The Advisory Committee was anxious 
sna P diagnoses on the one hand and the making of nervous invalids on the 
- lc “anger of creating and of spreading doubts and fears and anxieties bv del vine 
to be im d crest im a t' d ° ^ ^ recruit during a rapid and necessarily direct inquiry was not 

nJ‘r nmvfn' VaS the su SS est *°n that recruits should be asked the degree of their willing- 
uaTninVcen re ng mn- l ° SCrve ’ 50 that thc un " illin S ones might be posted to a special 
issues which t00 ’ was not acce P ted , because it seemed to raise a good many 

How manv mer ” the P s > chiatrist ’ s brief - L « “» f>« the question squarelv. 

with by methods hke^Ws? ' ^ lan S ua S c of thc P nzc rin g- “ P^ill their punch ”, if dealt 

have pa!^d'thro°.mh ,h Siding are to a certain extent inevitable: some five million men 
J through these Boards since war began: but on the basis of the examination 
-March — Med. 1 
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winch the Civil Boards arc required to make, the proportion of men passed as fit for 
service and found later to he unfit has been verv small. I sav "on the basis of the 
examination which the Civil Boards are required to make ”, because if this basis is a 
different one for passing as fit and for discharging as unfit, and if the needs of the armed 
forces as understood by the Advisory Committee of the Civil Boards and those accepted 
bv the armed forces themselves do not harmonize, then, clearlv, considerable anomalies 
"'ll arise. And in the first and second years of the war considerable anomalies did arise. 

During one particular six months towards the end of 19-11 an average number of some 
1 ,300 men per month were discharged front the Armv on account of psychoneurosis, many 
of them within a few months of enlistment. Many thousands of men have been thraivo 
back into civil life (where thev had previously made good), and this fact was read as an 
indictment upon the work of the Civil Medical Boards. 

1 timing now to the actual Army requirements. There is little doubt that it has taken 
the authorities some time to discover the extent, and nature, of their needs. This is 
but part of the inevitable lag in the development and expansion of the Service and the 
consequent disposal of its personnel. The steadv upgrading of Army duties as the result 
of mechanization has left muc h of its personnel relatively out of breath. It has been 
estimated that 5% of all recruits arc unable to learn the duties of the modern soldier, 
and another can only do so if trained in special squads (Esher). In return for the 
criticism of the Civil Medical Boards that thev did not turn down men because the) 
were unlikely to he up to the standard required, the Advisory Committee pointed out 
that it is nor in its reference to post men to particular duties bur that it did seem ' er ) 
desirable that “all practicable steps should lie taken to secure the allocation of men to 
different branches of the Army and to duties suited to their capabilities The Committee 
pointed out that careful posting not only salvaged man-power, it minimized the risk o 
those very breakdowns which the psychiatrists feared — an example of a general principle 
in the treatment of psychological inadequacy. 

The introduction of simple intelligence tests intended to facilitate suitable posting 
naturally received the Committee's blessing. More than that, the Committee drew attem 
lion to the obvious disadvantages of discharging any recruit unless it is clear that ji'* 
physical or mental state renders further Army employment impracticable. The new 
of sending all recruits to general service Corps and to primary training centre- 10 
examination and posting is the proper answer to the difficulty and this has been in'P lc " 
mented. 

The first duty of a soldier is to learn endurance. This mav be quite foreign to n>- 
nature or to his previous environment. He may hitherto have been a parasite up 0 " 
society, as most neurotics are. He must now largely lose his individuality, he must accept 
discipline, he must forgo much of his privacy, he must submit to many, and g) 05 -’ 
personal inconveniences. But he should be given a good trial of his capacity for adjiuj" 
ment to these new things, of his ability to become extravert in his behaviour. 7f l ,c 15 
discharged before he gets this chance a great disservice mav be done to him, as well as 
to the community. . 

This is being slowly realized. The new Q Sections are proving a success. Men with mri) 1, 
ages of 6 or 7 are doing useful work in these sections. They realize they .are doing 
work of national importance and doing it weii. 

The Directorate of selection of personnel -has developed rapidly. An account of this 
by C. S. Myers appeared in the Lancet, 1942 (ii), 491. It is to be hoped that the penduhinj 
mav not swing too far in this new direction, giving the exponents the notion that menta 
tests have established permanent criteria. Raven points out that the reaction of neurotics 
to mental tests is very unreliable since they record an activity which varies with health, 
with incentive and with immediate and remote distractions. And Myers reminds us that 
tests of personality are far less reliable than tests of aptitude. Since personality counts for 
so much in soldiering, especially in die officer group, the warning is opportune. Character 
and temperament, integrity and sociability elude our tests much more than does m ( ' re 
intelligence; and unless we 'give “intelligence” a very limited definition much of it eludes 
them also. 

Surgeon Captain Desmond Curran : The problem of functional nervous states in relation 
to service in the Navy necessarily differs from that in the other Services. It is of course 
true that the Navv has on the whole been subjected to more prolonged and severe stress 
thin has the Army or the R.A.F.— with the exception of its flying personnel. Bur the 
increased incidence that might be expected to result from this is probably more than 
counterbalanced by the quality of the men who were tn the Navy before the war or who 
have subsequently volunteered or expressed a naval preference when called up. To be 
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a volunteer produces an initial selection of great value (although some do so for mistaken 
reasons such as the hope that the fresh air will be good for their nerves); and since more 
men have always wanted to’join the Navy than could be taken, the opportunity has existed 
fot a further selection from an already highly selected group. Again the expansion 
of the Navy has been relatively much smaller. The only reasonable inference is that the 
problems in the three Services are not really comparable. We have, for example, a much 
easier task than that which confronts the Army. 

Organization . — This is based upon certain principles. Firstly, that neurology and 
psychiatry should be regarded as two aspects of one subject closely linked with general 
medicine. Hence, our neuropsychiatric units have been formed, as far as possible, as an 
integral part of the main naval hospitals. A close association with general medicine and 
surgery can be to the advantage of all concerned. The great danger for psychiatry is to 
become a special cult; the great danger for a special psychiatric hospital is to obtain the 
reputation of a “ looney bin ” the entry to which is a prelude to invaliding; and a great 
danger for general medicine is to neglect the psychological aspect of illness which assumes 
such increased importance in war time. 

The second principle is that of the necessity for early treatment, with special emphasis 
upon the avoidance of hospitalization. One of the most important functions of a neuro- 
psychiatrist in war time is to decide what cases do not need hospital care. Hence, out- 
patient centres have been instituted in the main naval depots through which men pass 
before draft. 

Thirdly, it was considered essential to try to "reduce to a minimum the incentive to 
“ escape ” by the development of an illness. The neuropsychiatrist is constantly con- 
fronted with the dilemma whether to put a man on duty who is liable to prove unsatis- 
factory or to crack, or whether, hv invaliding such individuals, he is making escape too 
easy and thus creating a bad precedent. Hence, a special rehabilitation unit has been 
formed. The main value of such a unit is the imponderable one of prophylaxis in provid- 
ing an incentive to certain men to face their personality disabilities and defects; but there 
can be little doubt about its immediate value at all events for a number of the men 
who have been sent there. 

Finally, some steps have been taken to deal with the most important subject of all, 
that of pre-selection. 

Numbers . — In view of the continuous stress to which the Navy has been subjected, the 
problem of functional nervous states has been a small one; but from the medical stand- 
point, the problem has been a substantial one. 

From our experience, we would suggest that 10°,, to 15% of the beds of a large hospital 
should be set aside for neuropsvchiatric cases. 

TEtiology . — War stress, in the sense of direct experience of enemy action is not, of 
course, the only cause of breakdown in war time. Removal from home and previous ways 
of living, the restrictions and regimentation of Service life, and domestic problems, are 
obviously the important factors in a large number of cases. Sexual factors play only an 
insignificant part. 

Types of reaction . — Gross conversion hysteria (paralysis, mutism) is very uncommon, 
h was also uncommon in the Navy in the last war. Most of the cases we see show affective 
reactions, i.e. states of anxiety and depression combined in various proportions; but they 
are usually complicated or prolonged by hysterical or escape mechanisms. It can be 
said in crude terms that the better type of man struggles on until he has developed an 
affective reaction of some intensity; whilst the less tough either develop a “ purely ” 
hysterical condition or succumb to quite minor affective symptoms. This difference is 
well shown in the figures from one neuropsvchiatric unit, where hysteria as a primary- 
diagnosis was made in 15% of the ratings admitted and in only 4% of the officers. 

Mental deficiency as a primary diagnosis has accounted for only some 5% to 7% of all 
neuropsvchiatric cases seen. A very low level of intelligence as judged bv tests is com- 
patible with apparent efficiency in such branches as ordinary seamen or stokers so long 
as the men are stable: a mental age of 9 years plus (Kent Oral) docs, however, appear to 
be the lower limit. An intelligence test score is of course only one item of information in 
the diagnosis of mental defect, and the stability of the individual often possesses greater 
practical importance. The wisdom in labelling or dogging men with intelligence test results 
therefore seems to be most dubious. 

Psychosomatic manifestations are very common. “ The nerves go to the stomach " with 
special frequency or show themselves in the form of headaches. “ Effort svndrome " 
is rare but is showing signs of increase mainly amongst Marines who are called upon 
to march. \ anous ocular manifestations are rather frequent. The low incidence* of 
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hyperthyroidism is a matter of some surprise for the precipitation of a fair number of 
cases by severe stress might have been expected; but it has not happened. 

Results. — A striking psychiatric lesson of war time is the extent of personal adaptability. 
In one representative depot it has been found possible to keep about 90% of the new cases 
seen nl some lortn of duty; the remainder are either invalided directly or are referred to 
hospital. But post-concussional cases do not do well. As regards in-patients, in one neuro- 
psychiatric unit about 75% of admissions were sent back to some form of duty. The 
average duration of stay was just over three weeks for those returned to duty, and just 
over lour weeks for those invalided. So far ns is known the relapse rate is surprisingly 
small. On the whole a better type of man is being seen as the war goes on. Thus in 
one depot over half the new cases seen had been in the Navy for over two years. But 
the major part of our clientele is, and alwavs has been, composed of men who arc Kings 
hard bargains Many have never been to sea at all. The results quoted above may 
seem good, but many we have sent back to duty are doubtful assets to die Navy, 
would have invalided more had it not been for the question of example to others. The 
high wages to be earned in civilian life add greatly to the difficulties. 

Prc-selcction. — The matter of nre-sclcction is therefore of fundamental importance to 
Service psychiatric work. How effective good selection can be is well shown in the case 
of submariners amongst whom the breakdown rate is negligible. A careful selection tor 
all men entering the Navy is obviously desirable, but how far is it possible? 

Difficulties have arisen partly because the Ministry of Labour Medical Boards and u> e 
fighting Services arc to some extent at cross purposes. The function of the former ls *° 
assess a man's fitness for some form of National Service; it is not their function to decide 
what form that service should take, and still less, for example, to decide that a man is 
fit for the stress of service at sea. Moreover, much emphasis is laid by these niMic s 
boards upon the obligation, and stringent precautions arc taken to ensure that men o 
not evade their duty by "feigning” illness. No one desires that the lot of the shir 
or the scoundrel should be an easy one; but equally, no one would desire such indtvitiu 
as members of a ship's company. 

From the naval point of view the following quotation from an official circular to recrui 
ing boards in the U.S.A. expresses the situation admirably: 

“ The Army ... is in no sense a social service or a curative agency. It > s 
considered neither a haven of rest for wanderers, nor a corrective school for m ! 5 ’ 
ne’er-do-wells, feeble-minded persons or chronic offenders. Furthermore, it is nc" - 
a gymnasium for the training and development of the under-nourished or undcvdopw- 
nor a psychiatric clinic for proper adjustment of adult emotional development. Thct 
fore there is no place in the Army for physical or mental weaklings, potentw . 
psychotic or prc-psychotic persons or those with behaviour problems. Men w 
present behaviour problems in the civilian community will certainly present intensin 
problems in the Service.” 

An attempt has been made in the Navy to remedy some of the present defects in sclec 
tion. A number of men are passed Grade I medically who are not Grade I from 
psychiatric standpoint. The standards to be adopted for acceptance must depend up on 
the excess of the supply over the demand and the efficiency of the selection procedure- 
The other limiting factor is that certain men are not worth taking at all no matter was 


jnc OCuer umiuug uictur is Ul.il cenaiu men uic nut ivuiui uiiwng ;u jiu 
the man-power position may be. As it was obviously impossible for every man to be seen 
a psychiatrist, it was necessary to try to design a system to pick out men who sh on 
be subjected to a further psychiatric scrutiny. Carefully selected and trained members o 
the W.R.N.S., supervised by psychiatric social workers, have been used for this purpose- 
They check up the forms which all naval candidates at recruiting centres must now fill U P 
about their work record and kindred matters, and ask certain additional questions bearing 
on stability. This system has been in operation for over a year but for various reasons it ha? 
only quite” recently been possible to judge of its value. It seems to be an efficient method o 
doing what it set out to do, namely of indicating what men should receive further individual 
examination. It has been found that the proportion of men entering the Navy' showing 
anything positive is very' small. 

The incidence of functional nervous disorders is largely dependent upon factors quite 
outside medical control. The Navy is singularly fortunate in this respect in its traditions 
and high morale and in die quality of its officers and petty officers. These fetors 
enormously ease die burden of those who have the privilege of working in the Naval 
Medical Service. 

■Rriradier T R Rees : The Royal Society of Medicine’s discussion in April 1941 (Section 
of Psychiatry’ not published) on the possibility of prediction of breakdown, along with 
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many published surveys of military patients in hospital, makes it appear that a minimum 
of 30 to 40% of these cases might have been predicted beforehand on their histories. One 
of the best and most practical comments made was Dr. Minski’s letter to the Lancet of 
September 27, 1941, p. 382. 

We know from experience of the last war and of this that mild neurotic tendencies 
are no bar to service and that many men and women with definite neuroses do well: 
eg. those suffering from anxiety, well-controlled, and from obsessional conscientiousness 
and drive. Many eccentrics do excellently, as might be imagined. 

There is no accurate method of forecasting who will break under prolonged physical 
and mental .strain. On a small scale the experience of the last war has been repeated in 
Norway, France, Libya and Crete. 

We do, however, know from past and recent experience that certain men do badly and 
are poor risks : 

(a) Those of low intelligence with evidence of instability shown in a bad medical and 
occupational record. 

(b) Those with a bad record from childhood and adolescence, shown by : (i) Frequent 
“ gastric ” and “ rheumatic ” symptoms, (ii) Effort syndrome type of symptoms. (Hi) 
Breakdown without obvious cause, (iv) Short-phase cyclothymia, (v) Overscrupulous 
self-drive without insight or humour, (vi) Paranoid psychopathic personality, (vii) Shift- 
less overdependence with bad work record. 

Many men should therefore be detected, and they are better left undisturbed in industry, 
so avoiding unnecessary dislocation of individuals and the community. The morale of 
the forces suffers always when men have to be discharged fairly soon after admission, 
and this is a matter of the highest importance. 

While the Recruiting Boards have done, and are performing, excellent work with their 
present facilities, it is worth recalling some of the suggestions previously made : 

(1) That a questionnaire should be used, such as that produced by Dr. John Rickman 
at Wharncliffe Hospital, Sheffield. 

(2) That whatever the difficulties, National Health Insurance and school medical records 
should be produced for each man and they should be instructed to bring letters from 
their private doctors. 

(3) Police records should be available where such exist. 

(4) More time should be available for the Board since it is impossible to take a thorough 
history or make an adequate judgment on many cases in the time at present available. 

(5) Doctors from Recruiting Boards should visit Service Units so as to have a satisfactory 
orientation and awareness of the needs of the modem Services. 

The Army gets the bulk of the " psychopathic tenth ” who come into the Services and 
■ despite the many efforts to employ men suitably in their own Units or through special 
postings to limited service of various kinds, there is a very high invaliding rate. 

It is greatly to be hoped that there will be still better co-operation between the Services 
and the Recruiting Boards, and that from now to the end of the war there will be steady 
improvement in our knowledge of the requirements of the Services and in our combined 
medical contribution to the war effort. 


Group Captain R. D. Gillespie : The psychiatric observation from which has evolved 
most that is of value in war psychiatry is the importance of predisposition. It bears on the 
whole psychiatric policy in the Services, not only on the problem of the care of those who 
have broken down, but still more on the preventive aspect — the care of personnel before 
they break down, and, above all, selection.' 

Whether the predisposing or constitutional factors are inherited or acquired is hardly 
of practical importance as far as this war is concerned, since there is not time for the 
employment of the technique of psychotherapy that would remove factors acquired in 
very early life. ... . 

Some statistics will illustrate the importance of predisposition: Out of 251 flyin^ per- 
sonnel who broke down 150 or 60% showed predisposition of at least a moderate degree- 
out of 256 ground personnel who developed psychoneurotic ailments 222 or 87% showed 
a degree of predisposition which varied from “ considerable ” to “ severe The difference 
between the two groups in severity of predisposition is what might be expected in flvinsr 
personnel compared with ground personnel. ' “ 

The fact that pre-existing factors are so important does not mean that psychotheranv 
itself is useless. In so far as psychotherapy is practicable it has to deal with the reaction 
to the contemporary situation in most cases. In this connexion a distinction should be 
made between war neurosis in general and “battle” neurosis Thn , 

published descriptions of treatment of an analytic kind, which are anywat few! Ihow 
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that the cases involved are not so much " battle ” neuroses as neuroses depending on 
circumstances other than those of combat, such as separation. By employing, however, 
a superficial type of psychotherapy for the “ battle " neuroses results arc obtained which 
are not altogether unsatisfactory; but again the factor of predisposition stands out. In 
one group o( 50 individuals 14 or approximately 2S% were found to have been regarded 
as fit for full duty when the results were inspected two years later. In a second group 
of 52,. 30 or just under 60% were found to have been passed for full duty when results 
were inspected at least a year afterwards. The difference between the two groups was 
almost entirely accounted for by the greater predisposition of the first group who bad 
broken down much earlier in the war. ‘ 

Prognosis. — The previous personality and amount and kind of predisposition is of fore- 
most importance when forecasting the results of treatment. Jt is interesting to note that 
in the first group at the time of discharge from hospital the estimate was formed that 
25% of them would return to full duty: this was just tinder the actual number when 
investigation was made of the results two years later. In the less predisposed group the 
estimate at the time of their discharge was that just over 50% would return to full dun, 
and in fact, the ultimate figure was 60%. The correspondence is very close and the 
prognosis was based almost entirely on estimates of the amount of predisposition. 

It follows front all this that probable the most useful contribution that psychiatry could 
make would consist in improving methods for detecting predisposition beforehand, ve- 
in methods of selection. It can he said that there is reason to hope for improvement on the 
present methods, thus avoiding wastage in training. 

There arc two fundamental aspects to which psychiatry may help to make a contribution 
— in live field of intelligence, in collaboration with the psychologist; and in the field ° 
temperament, in which psychiatrists have unique qualifications. Their daily life and wor 
is mainly with problems of temperament, i.e. with qualities that more than anything 
else determine an individual’s success or failure in life. 

Intelligence. — No one should be rejected on a group intelligence test alone. It must o' 
supplemented with an individual test in every case in which there is a prospect of rejection 
on account of a low score on the group test. Factors likely to produce a low score in a g roU P 
test, apart from intelligence, are lack of interest, emotional stress, unfamiliarity with p a P tf 
and pencil tests, educational defect and age. The psychiatrist’s job in connexion with group 
intelligence tests is; (1) To ensure that no one is rejected on a low score without an 
individual test and a considered assessment based on that. (2) To see that the tccriu 
is stable — the most Important requirement of all. (3) To ensure that he is placed in an 
appropriate general type of job in the Service, i.e. one compatible, ns far as possible. wHB 
his intellectual and temperamental qualities. It is extremely improbable that there ever 
will be a group test that will enable us to dispense with individual examinations as to 
minimum fitness for a Service. , , 

Temperament. — Group tests are of little or no value here. In fact tests of any kuw- 
even individual tests, are of little account in this field. The psychiatric type of history 
is the foundation of assessment of temperament. It, however, can be reinforced by specia 
techniques such as the Rorschach method, and by other “ projection ’’ tests. One of the 
chief arguments against the use of the psychiatric method seems ro be that the stress o 
war brings out unexpected qualities in some individuals who would almost certainly he 
rejected by psychiatrists. The answer to this is twofold: (I) That individuals mistaken)' 
excluded from commissions and other duties by psychiatrists will still have a chance ot 
proving their worth in the traditional way — in the field; and (2) that the individual regarded 
as potentially poor stuff bv executive officers or doctors other than psychiatrists, is often 
regarded differently by the psychiatrist from his angle. On the other hand the specious!) 
promising type, often regarded superficially as “ keen " is liable to be spotted from the 
outset by psychiatric methods. , 

The arguments for psychiatric and psychological selection for (a) Service in general or 
any sort; (b) combatant duties; (c) technical duties, and (<f) commissioned rank-— all or 
which different functions necessitate the possession of different good qualities and the 
absence of other detrimental characteristics — are briefly these: (I) The orthodox methods 
are unscientific and not fully efficient, and there is wastage in consequence of this: (2) the 
use of psychiatric methods of selection for special jobs or for service of any kind does 
not preclude subsequent selection along the old lines of trial and error in the field: (3) the 
decree of intelligence a candidate possesses can be fairly accurately assessed, and those 
who from lack of intelligence or lack of opportunity for education are incapable of fulfilling 
the necessary conditions can be eliminated, either completely if they are defective, or from 
skilled iobs or posts of responsibility if they lack the necessary degree of intelligence and 
’ s uin ble temperament: (4) the temperamental aspects are difficult to assess and are the 
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main cause of error, but experience with those who have failed has shown that the methods 
and criteria of psychiatry are adequate in the majority of cases to explain why these failures 
occur. The -systematic application of these experiences to the selection process offers the 
chief hope of improvement in the technique of selection at the various levels in which 
it is employed. 

Dr. Wm. M. Fairlie : Two recent official documents indicate that Medical Boards are 
primarily concerned with physical fitness, but the book of instructions issued to them, 
clearly and at some length, points out the importance of the nervous and mental 
states and indicates that cases showing minor defects may be acceptable for service, for 
there is an instruction to mark them “ for observation during training ”. From the 
commencement of their work in 1939, Medical Boards have accepted their responsibilities 
with regard to the nervous and mental states and have endeavoured to carry out their 
instructions. 

Provision is made in the book instructions whereby doubtful cases may be sent to 
consultants, but it has been found that such cases, sent to psychological consultants, 
almost invariably, come back labelled “ unfit for service ”. 

It appears to be an Army order that all cases marked “ for observation during training ” 
must be referred to an Army psychologist immediately on joining up and cases have 
occurred where, in spite of great care and full investigation by the Recruiting Board 
before acceptance for service was recommended, the man has been discharged and home 
again almost within a week. 

It seems useless to investigate recruits in an organized and controlled way, as is done 
by Medical Boards, and later, in the Services and on discharge, apply a totally different 
reasoning. Let us have some degree of commonsense and have a unified method of 
working. It must be borne in mind that Medical Boards have a very definite instruction 
of a different kind, viz. “ that no men who are fit will be at liberty to evade their obliga- 
tion ” for service. 

The investigation of the past of recruits so that more information about them may be 
available at Medical Boards could be done by a trained clerk, who would record the 
complete previous history' of the recruit. This is carried out by some Boards in particular 
cases but, if applied to all recruits, it would enable the Boards to have a truer presentation 
of each man, whercbv it would be possible to place him in one of many more categories 
of fitness. 

Consultants to Medical Boards are chosen by the Boards themselves and approved by 
the Ministry of National Service. Would it not be better for the Ministry to appoint the 
consultants direct? 

The so-called intelligence test before Medical Boards should be abolished. It complicates 
the work of the Boards and, once its possibilities become known, it is likely to be the 
subject of abuse. 

With regard to discharge from the Services it is suggested that the advisability of 
specialists acting on Boards dealing with cases involving their own specialty be considered. 
The specialist’s opinion should, of course, come before the Board but it seems inadvisable 
that he should act as a member of the Board. No one, however well intentioned, can 
act as a witness, advocate and judge in the same case. 


Major H. B. Craigie : Emphasis has been laid upon the large number of recruits rejected 
by psychiatrists as unfit for further training, and upon the percentage of cases discharged 
from the Army on psychiatric grounds. It has been suggested that this rate of discharge 
is too high, and that many men so rejected or discharged would, if allowed or compelled 
to remain in the Army, ultimately adapt themselves satisfactorily to active service con- 
ditions. 

Experience gained in the Middle East Force during the last two vears does not lend 
any support to this view. 

A strikingly large percentage of the total number of psychiatric cases arising in the 
Middle East Force during this period showed evidence of severe psychopathic traits in 
the previous history. These psychopathic traits were not of an abstruse character, nor 
based upon any controversial psvchopathological theory, but were of a fairly obvious' and 
easily recognizable type, which would have been evident in the taking of-anv careful- case 
history. 

In many cases (over 20%) there was a history of serious nervous breakdown in civil life- 
many patients had previously been patients in mental defective colonies or in mental 
hospitals: and in many more there was evidence of a bad previous record of the 
described by Brigadier Rees, dating from childhood and adolescence. 


type 



2G0 


Proceedings of the Royal Society of Medicine 


these eases represent the type which, during the personnel selection procedure of the 
General Service intakes, are referred to the psychiatrist, and for whom the psychiatrist 
may recommend either some modified form of occupation within the Service, or discharge. 
The great majority of these cases cotdd he easily recognized and assessed by a Recruiting 
Hoard if sufficient time was available to obtain a thorough history, and particularly if 
further details of the previous history were provided for the Board in questionnaire ionn. 

This group of cases reacts badly to overseas service, or to rile prospects of service in 
a forward area. Many develop a psychiatric breakdown on the voyage, have to he admitted 
to hospital on disembarkation, and mav often have to be returned home without seeing 
any service at all (36 cases of this type were admitted direct from convoys to one psychiatric 
centre alone in the second quarter of 1942). 

A very much larger percentage break down within a few weeks or months of arrival 
at an overseas station. It is perhaps important to remember that these eases arc obvious 
not only to the psychiatrist hut to other officers — they arc often only sent to him as a last 
resort, when all the efforts of the Company Commanders and Unit Medical Officers haie 
proved unsuccessful. It is clear that the efficiency of any Expeditionary Force must suffer 
if it includes large numbers of officers and men who. bv virtue of their previous histories, 
arc likely to develop a psychiatric breakdown. 

The policy adopted in the Middle East Force was to avoid, so far as possible, evacuation 
of psychiatric eases, and to retain almost all these eases in the Command on at leas 
some form of duty. Duties were readjusted, transfers to different arms of the Service 
arranged and ultimately a specialized rehabilitation battalion was formed, designed to 
cope solely and directly with these eases. Although this policy of retention was con- 
sidered to he justified, and indeed almost unavoidable, under the circumstances prevailing, 
it presented many difficulties, and it was impossible to escape the conclusion that it wou 
have been very much better for all concerned if they had not been drafted overseas or 
even, in many cases, nor retained in the Array at all. ' ... 

In conclusion, it is possible that perhaps half of the work of psychiatrists in the Mid c 
East Force would have been eliminated if the present selection procedure had n ccn 
established earlier. 

Lieutenant-Colonel J. A. Hadfield : As a practical suggestion — if the Recruiting Boat'd* 
could adopt the “ Annexurc Scheme ” of the Army, whereby neurotics could be pa* 1 *- 
for certain civilian jobs in the Army (and could not be detailed for any other work . 
rheir Commanding Officers without reference to the War Office), there would be far fet'd 
recruits graded as “ unfit for any form of military service ’’ by the psychiatric specialists, 
far fewer misfits in the Services, and more effective service to the country. 

Major W. R. Reynell : At the outbreak of this war the Germans had 200 full)’ tra ' nc< * 
Army psychiatrists. All the men for Panzer units were carefully “ hand picked ’ . 

The state of our resources was very different. Only a small proportion of potcntia 
or actual psychoneurotics can be seen or treated by psychiatrists. The most profitao c 
means of dealing with the problem of psvchoneurotics 'in the Army is effective treatment 
at the source — Unit Medical Officers might sometimes take more responsibility for diagnosis 
and treatment of the “regressive ” subject at the risk of missing an occasional “organic 
case. Reference to specialists, repeated examination and hospital treatment, often lead 
to the development of severe psychoneurosis with unfavourable prognosis. 
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DISCUSSION ON THE TECHNIQUE OF RADIOTHERAPY 
B. W. Windeyer: The effect of X-rays and gamma rays upon tissues is a destructive 
one and if a dose of sufficient magnitude is given to any tissue necrosis will be caused. 
There is, however, a selective damaging effect. Some tissues are destroyed by a smaller 
dose than are others, and the whole object of radiotherapy in the treatment of malignant 
neoplasms is to effect the destruction of the tumours in situ with a minimum of damage 
to the surrounding tissues. There is a margin between the dose necessary to cause 
destruction of malignant cells and that which will cause irreparable damage to normal 
tissues. The width of this margin is affected by the resistance to radiation of both the 
cells of the malignant tumour and of the normal tissue. If this margin is wide the 
neoplastic tissue is easily destroyed while the normal tissue remains comparatively unin- 
jured. In such a case the neoplasm is said to be radiosensitive. If, on the contrary, 
the margin is small the dose necessary to destroy the neoplastic tissue may approximate 
to that which will destroy or cause irreparable damage to die normal structures and in 
these circumstances the neoplasm is said to be radioresistant. The object of all variation 
in radiotherapeutic technique is to increase the width of this margin as much as possible 
and so bring a greater number of neoplastic conditions into the radiosensitive category'. 

Some growths are naturally radiosensitive. Such are lymphosarcoma, lvmpho-epithelioma 
and the majority of basal-celled carcinoma. The majority of neoplasms are, however, 
not naturally so radiosensitive and their successful treatment demands special variations 
in technique. The variations adopted are mainly of two kinds : (a) alterations in the rate 
at which radiation is delivered and the length of time over which the treatment is spread, 
and (b) alteration of the character of the radiation. 

The three main methods which have been employed in applying radiotherapy have 
been: (a) Multiple small dose technique. ( b ) Single massive dose technique, (c) Frac- 
tionated technique. 

(n) The first, multiple small dose technique, is of value, and the treatment of choice, in 
dealing with inflammatory conditions, but should be mentioned in connexion with the 
treatment of malignant disease only to be condemned, as it has no place in any attempt 
at curative treatment of malignant neoplasms. The individual suberythemal doses given 
at intervals of about a week or longer do not have a cumulative effect on the rapidlv 
dividing cells of the neoplasm. Some may be destroyed, but the majority’ which survive 
appear, in their successive generations, to acquire progressive immunity to the effects 
of radiation. The damaging effects on the infrequently mitosing normal tissues are, 
however, cumulative and there is the risk of causing marked fibrosis or necrosis of the 
area with active and resistant neoplasm still present. 

(/>) The single massive dose technique is certainly of value in some conditions, more 
especially in superficial localized growths which are radiosensitive, such as the majority 
of the common malignant diseases of the skin. It does, however, cause a very marked 
reaction both local and general and is not suitable for extensive, deep-seated and radio- 
resistant lesions. 


(c) The fractionated single course of treatment is most widely applicable in the X-rav 
treatment of malignant disease. It has been found that, owing to the recuperative powers 
of the tissues, if radiation is spread over a period of days or weeks the tissues will stand 
a greater dose than if the treatment is given in a short period of minutes or hours. 
Moreover, it has been found that by spreading the treatment out in this way certain 
malignant tumours can be destroyed without undue damage to normal tissues whereas 
this could not be done with a single massive dose. Regaud propounded the theorv that 
by spreading the total period of treatment over a period of several davs up to two or 
three weeks, more malignant cells were irradiated in their most vulnerable stage of mitosis, 
whereas the normal tissue cells of slower reproduction would not be so affected. 

When radium needles are inserted into the tissues the prolongation of the total time 
of treatment can be accomplished bv using needles of low intensity and subjecting the 
tissues to a continuous irradiation. With X-rays this is not practicable but the total dose 
can be given in individual fractions on successive davs. 

t he treatment must, however, be designed as a single course in which the daily fractions 
of the total treatment have a cumulative effect. If these fractions are too small and the 
ur.e of treatment is spread out over too long a period of time there will cease rn he 
a cumulative effect on the cells of the neoplasm which will remain aaive and become 
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These eases represent the type which, during the personnel selection procedure of the 
General Service intakes, are referred to the psychiatrist, and for whom the psychiatrist 
tnav recommend either some modified form ol occupation within the Service, or discharge. 
The great majority of these eases could be oasilv recognized and assessed by n Recruiting 
Board if sufficient time was available to obtain a thorough history, and particularly if 
further details of the previous history were provided for the Board in questionnaire form. 

This group of cases reacts badly to overseas service, or to the prospects of service in 
a forward area. Many develop a psychiatric breakdown on the vovage, have to he admitted 
to hospital on disembarkation, and mav often have to be returned home without seeing 
any service at all (36 cases of this type were admitted direct from convovs to one psvchiatiic 
centre alone in the second quarter of 1942). 

A very much larger percentage break down within a few weeks or months of arrival 
at an overseas station, ft is perhaps important to remember that these eases are obvious 
not only to the psychiatrist hut to other officers — they are often onlv sent to him as a last 
resort, when all the efforts of the Companv Commanders mid Unit Medical Officers bate 
proved unsuccessful. It is clear that the efficiency of any Expeditionary Force must suffer 
if it includes large numbers of officers and men who, bv virtue of their previous histones, 
are likely to develop a psychiatric breakdown. 

Tile policy adopted in the Middle East Force was to avoid, so far as possible, evacuation 
of psychiatric eases, and to retain almost all these eases in the Command on at least 
some form of duty. Duties were readjusted, transfers to different arms of the Ser'ice 
arranged and ultimately a specialized rehabilitation battalion was formed, designed to 
cope solely and directly with these eases. Although this policy of retention was con- 
sidered to he justified, and indeed almost unavoidable, under the circumstances prevailing, 
it presented many difficulties, and it was impossible to escape the conclusion that it would 
have been very much better for nil concerned if they had not been drafted overseas ot 
even, in many cases, not retained in the Army at all. ' 

In conclusion, it is possible that perhaps half of the work of psychiatrists in the Mulac 
East Force would have been eliminated if the present selection procedure had oetn 
established earlier. 


Lieutenant-Colonel J. A. Hadfield : As a practical suggestion — if the Recruiting Boar s 
could adopt the “ Annexure Scheme ” of the Army, wherein' neurotics could be post c 
for certain civilian jobs in the Army (and could not be detailed for any other work 05 
their Commanding Officers without reference to the War Office), there would be far fewer 
recruits graded as “ unfit for any form of military service ” bv the psychiatric specialists, 
far fewer misfits in the Services, and more effective service to the country. 


Major W. R. Reynell : At the outbreak of this war the Germans had 200 fully trained 
Army psychiatrists. All the men for Panzer units were carefully “ hand picked . 

The state of our resources was very different. Only a small proportion of potent '* 1 
or actual psychoneurotics can be seen or treated by psychiatrists. The most profitable 
means of dealing with the problem of psvchoncurotics in the Army is effective treatment 
at the source — Unit Medical Officers might sometimes take more responsibility for diagnosis 
and treatment of the " regressive ” subject at the risk of missing an occasional “ organic 
case. Reference to specialists, repeated examination and hospital treatment, often lead 
to the development of severe psychoneurosis with unfavourable prognosis. 
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small to be irradiated adequately by a field 2}4 or 3 cm. in diameter. Although the 
diameter of the lesion may be small there may be considerable infiltration and the low 
voltage contact therapy tube may not have a sufficient percentage depth dose to ensure 
adequate dosage to the deepest part of such a tumour. In such cases an intrabuccal 
applicator can be used with the ordinary, high voltage X-ray tube. Accuracy of beam 
direction can be ensured by having an aperture in the side of the applicator and using 
an electrical nasopharvngoscope as a periscope to see that the lesion is in the centre 
of the field. 

It is not vet known what dose is required for each of the carious types of tumour. 
It has not been widely confirmed that there is an appreciable difference in radio- 
sensitivity between the various groups of squamous carcinoma. 

Success does not depend on the actual dose delivered to the neoplasm. The reactions 
of the normal tissues to that dose are of the greatest importance not only because of the 
possible development of cedema and necrosis but in the actual process of destruction and 
the disappearance of the neoplasm. 

Radiotherapy for malignant disease in the mouth or throat causes severe local reactions 
which are painful, cause difficulty in swallowing, even of saliva, and depress the general 
condition. Radiotherapy is no easy alternative to surgery for the patient, but is an 
ordeal demanding the utmost co-operation and determination from him. 

Constance Wood: Technique of teleradium treatment . — This form of therapy is called 
by various names — teleradium treatment, treatment by radium bomb, or by radium pack 
— its continental names are telecurietherapy and Radiumfernbestrahlung, while radium 
beam therapv is the term commonly used in Great Britain. Treatment by radium beam 
involves the use of radiation emitted by large quantities of radium of the order of 2 to 
10 gm. 

The technique and teleradium apparatus described here is that designed at the Radio- 
therapeutic Research Unit of the Medical Research Council. 

The use of tungsten alloy in the construction of the 10 gm. teleradium apparatus 
instead of lead enables this unit (fig. 1) to be much better protected than earlier types of 



FIG. 1.— Ten ekoi ntdium unit. v.iih pneumatic transference of radium between unit and lead storaee safe 
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immunized to the effects of radiation. There will, however, still be a cumulative effect 
on the normal cells, particularly those of the connective tissues. In fact, the technique 
will have become the inadequate one of multiple small doses and, therefore, the total 
period of treatment should not he in excess of thirty to thirty-five days in most cases. 
In many cases if an adequate total dose can be delivered in a shorter period, saj ten to 
twenty clays without causing undue local or general reaction in the patient, there are 
obvious economic advantages. ... . 

Experimental work has produced contradictory results. There is evidence that pro 
traction of individual treatments causes less reaction in skin and subcutaneous tissue., 
thus allowing a greater dose to he given, but it has not yet been proven " icner . 
destructive effect on the underlying tumour is not also less marked with protrac to • 
Further clinical experimental work is being carried out both with the use oi low an 
verv high dosage rates. It is obvious that many more patients can be treatec o 
X-ray tube in a working day with a dosage rate of 50 roentgens per minute t tan i 

limited to 5 roentgens per minute. . . tolerance 

With the use of a single beam the dose in the tissues must be limited o\ radio- 

of the skin and to obtain adequate irradiation of any internal tumour when t ■ 
sensitivity is not much greater than that of the skin it is necessary to use more - 
skin field, directing the beams so that they cross fire on the tumour and bv their. ^ 
effect produce a dose at the tumour level which is as high as, or higher than, • 
on each skin field. . ,. . , i i es ; on s, 

A different quality of X-ray beam is indicated for the treatment^ or mot ■ 
depending largely on their situation, whether superficial or deep in the tissue-- ^ 

is no proof of any specific, selective, biological action dependent on waye-iengr ^ 

effects observed arc due to the amount of energy absorbed at any parttcu 1 
superficial lesions which do not extend deeply into the tissues the aim is m dem • ^ 
dose to the volume of the tumour in the first one or two centimetres d p ^ 

and to avoid injury to the subjacent normal structures. For this purpose A-ra - S 
at low voltage, i.c. 60 to 100 kV„ are most appropriate and have a consider. ^ 

of usefulness. The contact therapy tubes designed for this puipose are c .pc . ^ 

venient not only for superficial skin neoplasms but also for non-inhltratuu. V ^ 
growths of limited extent in accessible situations within the buccal ' fjhe 

example, as the buccal surface of the cheek, floor of mouth, palate or antenor P“*‘ fM 
fauces. X-rays generated at high voltages, i.e. ISO to 250 kV„ arc most app opntuc ^ 
the great majority of malignant tumours treated in laryngological practice a- 
situated at no great depth below the skin surface and a high tumour dose ea « £ ° voIta? f 
bv the use of multiple fields correctly planned and accurately directed. sup« _ . []]ar 
X-rays, i.c. those generated at kilovoltagcs in excess of 2a0, appear to be o * ‘ wuf 
advantage in this field of practice except in such lesions as carcinoma of the « • S ^ 
in its thoracic extent, where the lesion is at least 10 cm. from the skin _ surface ana ^ 

it is more difficult to obtain an adequate tumour dose with multiple Item, 
irradiating the lung tissue to some extent. . , , . . , rrurac y. The 

In each case the first step is to plan die treatment m detail and «»““““*> „„, f t 
exact site, size and limits of extension of the primary lesion and of ® - ^ 

be noted and related to surface markings. The choice of appropriate fields, their n ^ 
size, position and direction must he worked out m association with the p^ci.t w 
radiotherapeutic department. The aim should be to obtain a sufficiently large a 
the whole extent of the tumour together with the irradiation of » 0 of 

tissue, and to avoid damage to organs which are particularly sensitive to Jbeett 
radiation. Fields should be chosen which give the shortest distance &om the skm . g 
to the lesion. Care must he taken that the volume of the tumour is mraffiated 
homogeneous dosage throughout its extent and that the region of maximum do- , 

, P * vAinmp irradiated is accurately centred on the tumour. , 

ic tn he treated bv one anterior and two lateral fields, these must be dire 
f 1 ^nt sliehdy bchind tlm larynx in order to obtain a homogeneous distribution of 
to a poi - J ; r e«if Tf directed at the larvnx itself the point of maximum d ‘n 
SfK in STAaK? precipitate necrosis of cLilage with underdosage 

to the tumour. treatment bv few large fields. Such are tumours which h.a' c 

Some conditions are jjkclv lo rnetastasize and are radiosensitive. Othe -• 

widespread regiona * < ; of squarn ous-ceIIed lesions, need multiple smaller fie • 

in which group are h dose> q whiIst avoiding excessive damage to normal rissii 

in order to obtain a b f , nte beam direction is essential. 

With small fields pn rt ' c ‘ ‘ di rect ; on which may not be mentioned by other speakers. 

There is one method of bcamawxtmn > f some lesions Many primary 

bu< «..lch to to Soi mouSf. p”l». tonsil c, P W,r, o, ths f.nce, »««■* 
lesions ot tne toii£, uv -> 
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Since only a limited amount of radiation can be tolerated by the patient it is important 
for the success of the treatment that the total radiation be used to the best advantage. 
It is for this reason that in treating carcinoma of the oral cavity and pharynx, we irradiate 
the primary growth through its lymphatic drainage in the neck. In this way there is 
an economy in the total radiation delivered to the patient. 

The details of the technique used may best be illustrated by a brief description of the 
actual treatment of one case. 

The case illustrated is a growth on the posterior wall of the oropharynx. The four 
ports of entrv through which it was decided to deliver treatment are shown in the diagram. 
The direction which the radiation is to take through each port is defined at El and E2. 
It will be noted that the direction has been so arranged that the radiation in all cases 
serves two purposes, radiating both primary growth and glands, and that no separate 
port for the primary growth only has been used. Thus, Port I, the Right Submaxillarv 
Port, irradiates the submaxillary nodes, and then passes on to the primary' growth to 
emerge in the left parietal region at El. Port II, the Right Superior Cervical Port, irradiates 
the right superior deep cervical nodes, passes to the primary growth, and then on to the 
left superior deep cervical nodes before emerging at E2, the junction of the upper and 
middle thirds of the sternomastoid on the opposite side of the neck. The radiation so 
directed has thus served three purposes, radiating two gland stations, and the primary 
growth. Since the growth in the example given is centrally placed, there is a symmetrical 
arrangement of fields on either side of the neck, Ports I and II corresponding with 
Ports III and IV. 

Certain key points are selected at which it is desired to know the dosage. By' deter- 
mining the dosage at these points for the particular combination of ports used, the strong 
and weak regions in the field of radiation are brought out, and hence the delivery of 
dosage can be accurately controlled. The points chosen in this example are indicated 
in fig. 2. A is the point on the primary growth; B, C, and D are the points in the gland 
area; and E and F are the skin points selected. 




Points at which dosage is desired : — 

A — dose to primary growth. D— dose to glands 2 cm. deep between Ports I and II. 

B — dose to glands, 2 cm. deep to Port I. E — dose to skin between Ports I and II. 

C — dose to glands 2 cm. deep to Port II. F — dose to skin over Port I. 




REIDS BASE LINE 


Kcid^ha^'r' Ray I ? 1 — Position 0 f emergent ray for Port I. It is 5 cm. behind the external auditory meatus on 
the iiiniii™ e u ‘ cm - vertically upwards from this point. E 2. — position of emergent ray for Port II. It is at 
1 nenon ot the upper and middle thirds of the sternomastoid. 


FIG. 2. 

[Reproduced from Brit , f. Radiol.] 
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tclciadium apparatus and at the same time to be less bulkv even though it contains 
much more radium, the largest quantity in fact -used in any one unit in the world, 
l lie chief features in its design arc that it affords increased protection to both patients 
and stall and also allows of much greater flexibility in treatment than was forraerlv 
possible. 

1 lie increased protection afforded when the alloy is used is important because when 
radiation received by the patient in all parts other than the cnnccr-bcaring area is reduced 
to a minimum undesirable constitutional effects arc avoided. Interchangeable applicators 
fitted at tile treatment end of the unit enable areas of treatment of different sizes and 
shapes to he used and so permit of greater flexibilitv in treatment. The sizes of the 
applicators used in carcinoma of the mouth and throat are 5 cm. circle, S cm. circle, 
and 6 x S cm. rectangle. One of the most important advances in this unit is the perfection 
of pneumatic transference, first suggested bv Sievcrt. The radium is blown by air pressure 
through a tube to and from the storage safe to the unit, thus no handling of the radium 
is necessary and all exposure of the staff is avoided. 

Jn radiation treatment, especially with such small ports of entry as we use in me 
treatment of carcinoma of the mouth and throat, there is considerable difficulty in direcm'S 
the beam of rays accurately at a tumour situated at some depth below the surface, when 
such small fields are used and the unit is set bv eve, there is a possibility in sonic taws 
of missing the growth altogether. One of the causes of failure in radium treatment "im 
small fields has been this inability to direct the beam accurately. 

Various methods to obtain accurate aim were tried, and finally a caliper instrument 
as devised by Dr. Green was adopted. The instrument consists of a pointer arm " nm 
moves out along the central axis of the beam. The radium unit may he likened to a 
big gun: the beam of rays emerges from the mouth of the gun, the pointer of the ™'l® 
instrument is placed on the far side of the object to he struck and in line with it. a n ' ' 
scales mounted in relation to the pointer arm show the degree of accuracy of the s 
and the direction in which correction must be applied. When using the instrument ' . 
small electric light bulb oil the end of the pointer arm (indicated by arrow on fig- 
placed on the tumour within the mouth. The direction of the beam is then 
until the location scales read zero. The central ray is now passing through me 
of the tumour and the radiation field is uniformly distributed about it. The site n ^ 
of the beam is in a direct line between the port of entry and the tumour. This s' tc ‘ 
exit, the emergent ray, is marked on the patient, and each successive treatment 
now be repeated with precision. The error in directing the beam by eve is in tm> V 
eliminated. If the direction of the beam is to remain constant, it is essential tnat 
patient docs not move throughout the course of treatment. This is ensured by a ? "'’T 
stabilizing mechanism consisting of a number of padded clamps on universal joints, " " 
maintains immobilization of the patient. , 

The three scales on the caliper instrument described above may be used to define 
position of any desired point in the tissues. The position of this point can then he locate, 
on the dosage rate charts and hence the number of roentgens per hour at this point c. 
he calculated. It is thus possible to measure the total dosage from all ports of entry 


all planes. . 

An attempt is made to improve the general condition of all patients undergoing tro 
ment. Adequate supply of nutriment is difficult in some cases owing to the react 1 
produced hv treatment on the mucous membranes of the mouth and pharynx, hi 
cases the calorie intake is carefully controlled, and a high vitamin content given in the u'C • 
All septic teeth are removed before beginning treatment, and radiation is not start 
until the gums are healed. In some cases of carcinoma of the pharynx and larvnx 
cyanosis or stridor, a tracheotomy has been done before beginning treatment, hut i^ 
less serious cases the beginning of the treatment has frequently alleviated die symptom - 
and a tracheotomy has been avoided. . 

Where possible a radical radiation treatment is given, i.e. the regions treated are planm- 


in order that the whole of the diseased area may pe irradiated. holt tissue racuo S i.>i» 
are often useful for outlining the lower limit of post-cricoid growths. , 

When choosing the ports of entry through' which treatment is to be delivered, an 
deciding the direction the radiation is to take through each port, the object in view is « 
deliver to all parts of the cancer-bearing area an equal and adequate radiation. Unie- 
the treatment 'is carefully planned, some areas will receive too little radiation and become 
the most likelv place in which the disease will recur, while other regions in the centre 
nr it d e functions of the fields of radiation are liable to suffer from over-dosage, w, 
such unpleasant sequelte as necrosis of cartilage and bone. Such results are commonly 
due to failures of technique. 
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appearance of these reactions varies but usually a slight yellow membrane appears on the 
primary growth about the end of the first week. This spreads and becomes a thick mem- 
brane about the fourth week and then slowly diminishes and disappears. 

The reaction on the skin usually develops later than that on the mucous membrane. 
It frequently does not occur before the third or fourth week. It begins as a slight 
erythema, increases to a severe erythema and then the skin often becomes deeply pigmented 
and the epidermis is shed as a dry desquamation. In cases where the skin reaction is more 
severe, supervening on the erythema a few blebs appear. These coalesce and then finally 
the epidermis peels off leaving an area of moist desquamation. It has been found better 
not to cover this by any dressing, thus avoiding the trauma which would be caused in 
removing it. It has been treated either by acriflavine or 2% gentian violet which provides 
a dry crust under which the skin readily heals. 

Paintings of growths in the hard palate, posterior third of tongue, soft palate, tonsil, 
pharynx and larynx were shown, illustrating the lesions, before and after treatment 
by radium beam. Figure 5 shows the isodose contours obtained by irradiating the 



FIG. 5. — Isodose contours obtained by irradiating larynx with two opposing fields. 

larynx with two opposing fields — an equalized dose is obtained throughout the whole 
of the laryngeal area. Diagrams of the ports of entry used and graphs depicting the 
dose delivered and the response to treatment in each case were also exhibited. 

Ralston Paterson : Radiotherapy in pharyngeal and laryngeal cancer. — This paper deals 
with the technique of radiotherapy as applied to pharyngeal and laryngeal growths, with 
emphasis on radium. 

There arc two main types of malignant growth in pharyngeal and laryngeal cancer: 

(1) Squamous-cellcd carcinoma (or epithelioma). — This can be found arising at anv 
point on the mucous lining from post-nasal space to cricoid region. 

(2) Reticulo-endothelial growths. — These are radiosensitive and are chiefly found in 
the post-nasal space, the tonsil and tonsillar bed, and the base of the tongue. 

The distinction between carcinoma and the reticulo-endothelial growths is of vital 
importance as the principles of treatment are different. Where anv doubt exists, and 
certainly in every case under 50 years, and in post-nasal and tonsillar growths, a biopsv 
before treatment is essential. 1 ' 

Squamous-celled cancer is the more numerous. Exact delimitation is of importance 
because the fundamental need of treatment is to irradiate the smallest possible volume 
which will yet enclose the whole tumour The smaller the volume to be irradiated the 
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Readings on the three scales of the caliper are then taken through every port of entry 
for each point at which it is desired to know the dosage. These arc recorded as in Table 1. 


'TABLE I. — CALIBER MEASUREMENTS FOR TOIN’TS A, B, C, D, E, F. 


t’on No. 

Scale 

Point A 

Caliper Measurements 
Point B Point C 

Point D 

Point H 

I'oint F 

1 

V.S. 

Ml 

no 

20 

an 

2*0 

no 

H.S. 

r, r» ■ 

2*0 

20 

10 

o*n 

0*0 


C.S. 

no 

0 0 

r»*o 

a-o 

4*;» 

0*0 


V.S. 

to 

on 

.VO 

:t-o 

no 

Ml 

It 

H.S. 

a-:. 

°**» 

s-n 

o-n 

r»\» 

2*5 


C.S. 

0(1 



5*0 

7-n 

on 


V.S. 

n-S 

MS 

0 0 

os 

ns 

MS 

III 

H.S. 

.vt» 

:t*4 

20 

on 

0*0 

3-4 


C.S. 

in 

:i o 

0-0 

30 * 

4*:. 

50 


V.S. 

IKS 

Kf 

0-2 

0-2 

0*2 

1-3 

IV 

H.S. 

.VP 

8*0 

n-4 

11*4 

11-4 

S*0 


C.S, 

1*0 

4 0 

2-0 

:mj 

no 

3-0 


V.S. «-* Vertical Scale on Caliper. 
H.S. Horizontal Scale on Caliper. 
C.S. « Circular Scale on Caliper. 


The caliper readings arc then referred bv calculation to the dosage rate curves: in tlu» 
way the dosage rate at each point is determined and recorded as in Table II. The dosage 


E II.— DOSAGE 

RATES AT 

POINTS 

A, B, C, D, E, F IN 

r PER HOUR. 

Port No. 

A 

B 

C 

D 

E 

F 

I 

mr. 

307 

05 

110 

05 

485 

II 

155 

170 

2.5 

45 25 

r.o 

III 

130 

185 

2S5 

320 275 

ion 

IV 

130 

85 

00 

00 

00 

73 


♦Tables reproduced from Brit. J. Radio!., H137, 10 , SO, by permission. 


is controlled by varying the time of exposure through the different ports. 

The daily progress of the dosage at each of the points is recorded and finally the 
delivered is plotted on a graph (as illustrated in fig. 3) which shows the rising total i 
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FIG. 3. — Dosage. 



■Reactions. 


roentgens to the primary tumour, glands and skin on successive days of treatment. ' p r .' , 
ing dosage levels have been tried. It has been found that the best results were obtained 
when approximately 6,000 to 7,000 roentgens were delivered to the lesions 'in forty-t"' 
days. Two treatments of twenty minutes each are given daily. It was considered desirable 
to divide the treatment in this way because a short treatment time is less tiring for the 
patient and there is a greater chance of his remaining absolutely still. . 

1 The general response of each patient to treatment is recorded in the form of a graph 
which shows the response of the constituents of the blood, blood-pressure, pulse, and 
weight. An analysis of the blood-counts showed that treatment of the type described 
results in a fall in the total leucocytes due almost entirely to a diminution of the 
lymphocytes. There is a loss of weight in most patients during treatment and, as already 
mentioned, great attention has been given to the nutrition of the patient both during 
and after treatment. 

The local reactions produced by the treatment are recorded m fig. 4. 

The response of the tumour and glands to the treatment and the time of appearance 
Of the mucous membrane and shin reactions are recorded m this way. Tire time <>( 
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and in the good cases the cure rate is high i£ they are treated radically in this way. The 
dose stated in roentgens is considerably less than with small field therapy but it is still 
radical, as the whole of a large volume of tissue is raised to the limits of tolerance. 
The reaction is marked both in the skin and in the mucosa. Swallowing may be painful 
for about two weeks at the height of the reaction, but the patients axe often young, the 
cure rate is good, and radical therapy well worth doing. 

There is no satisfactory radium alternative for these growths. Academically, the use 
of a large neck pack might he justified under exceptional circumstances. The need for 
wide field therapy is so great that a growth already partially treated under a wrong 
diagnosis bv local radium, or by small field therapy, and found on histological examina- 
tion to be of this type, should be transferred at once to the wide field plan. Spectacular 
response on the part of a supposed carcinoma of the post-nasal space or carcinoma of 
the tonsil, is a warning that diagnosis and treatment need reconsideration. 

In conclusion, one general point requires special emphasis. When radical surgery is 
contemplated in the treatment of cancer in any part of the body, no one spares elaborate 
preparation and care. The availability of an expensive and properly staffed operating 
room is almost taken for granted. The operation itself may take hours. Radical radia- 
tion therapy aiming at cure ought nowadays to be an elaborate process with the same 
need for previous thought and preparation as a radical surgical operation. The X-ray 
exposure is merely one incident in the process. Much previous planning and charting 
is needed. Many cases require special applicators to be built, calling for a workshop 
known as a mould room. 


N. S. Finzi suggested to Dr. Paterson that if he got late failures with the present method 
he was using bv applying low-voltage X-ray therapy to the larynx, he should try a higher 
voltage X-ray therapy. It might still be a good method, only that the voltage might be 
too low. If there were recurrences after contact therapy he should try a high voltage 
with the same methods. There were technical difficulties with short distance high- 
voltage therapy which did not obtain with low-voltage, but they could be overcome. 

He differed from Dr. Paterson in only one respect, namely, with regard to extrinsic 
laryngeal carcinoma, in which field he had had no prolonged success. He asked whether 
Dr. Wood had had any experience of intrinsic laryngeal tumours treated with teleradium. 
He was not sure whether the procedure could be carried out safely without fenestration. 
Coutard in his X-ray treatment of these cases had some cases of necrosis of cartilage. 
Sometimes these growths were very septic, and the necrosis was due to an infection which 
"as probablv never completely eradicated although the tumour itself disappeared. 

There was one other method which he used in the treatment of laryngeal cases, namely, 
the relatively wide field treatment with its overlapping areas. This had been misused br- 
others who had taken wider areas than he had ever done. He used overlapping areas 
and six angles with the idea of getting homogeneous irradiation. 

Ffrangcon Roberts said that he agreed with what Dr. Paterson had said about extrinsic 
tumours. In those that he had treated, the glands were already involved when first seen 
and nothing could be done except palliative treatment. As regards intrinsic tumours, the 
case was very different, and nothing gave him greater gratification than to find that the 
small fields which he had introduced had been so widely adopted. But these fields of 
5 cm. 2 or 3 cm. 2 he had now abandoned because they were too large and clumsv. His 
present method which he had used for six years depended upon the fact that no organ 
in the body had its position so closely defined or was subject to so little variation. He 
used seven 5 x I cm. fields with the long axis vertically going round the larynx, and to 
each of these fields he gave about 700 r (one field per day). The cycle was repeated 
in the following week, the total surface dose being from 10,000 to 15,000 r. It might 
be said that these fields, the disposition of which he showed in lantern slides, w'ere 
unnecessarily long, but they had the advantage of covering the tumour below and 
above, and they did save the bother of localization in one plane. He had, however, 
since gone in for still smaller fields, and he showed an arrangement of seven 1-5 cm. 2 
fields, and another with ten 1 cm.'- fields in two rows of five. Thus each beam was 
almost limited to the tumour itself. 

He first used 200 kV. with 1 mm. Cu filter, then changed to 200 kV. with 1 mm Al 
and now used 120 kV. with 1 mm. Al. Although this last appeared to be a retrograde 
step it proved equally effective and had the merit of being much cheaper. 

Hie great advantage of his method was the entire absence of anv serious reaction of 
which so much had been heard. The three cases which he had treated five vears at?o 
"ere still free from recurrence. - ‘ ■- 


J. Jackson Richmond described briefly the principles of a new method of teleradium 
treatment of intrinsic laryngeal cancer. He thought that it was in the treatmen of 
malignant tumours of the larynx that teleradium had one of its chief applications To 
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ng icr the dosage of radiation which can be given. The purpose of radical radiation 
treatment is to give as higli a dosage as will he safclv tolerated. It is a good general 
rule that the curability of a carcinomatous lesion is approximately inversely proportional 
to the size of tlic growth. Really small growths in this field arc for the most part curable 
if proper treatment is instituted early and is radical. Indeed, the results of treatment 
in what is probably the smallest internal tumour diagnosed — namely, carcinoma of the 
a oca! cord are excellent, because the hoarseness is such an carlv kev symptom. This 
gum tli is curable, not because of any special rndioscnsitivitv, but because when first 
diagnosed it can he treated in ideally small volume and to a maximal high dose. 

Curative therapy . — 1 he mainstay of treatment is external radiation bv X-ray or radium 
beam. This is in contrast to the treatment of month cancer. In month cancer accessibility 
makes intra-ora! radium application technically casv and radium is nearly always prefer- 
able to any form of external radiation. Almost as if in illustration of the difference we 
find tlic faucial growth, in a sense, a neutral lesion in this respect — and X-rays and radium 
may be rated as of equal value. 

kven in tlte pharynx and larynx, however, there arc a few sites on which radium can be 
used as an alternative. 1 lie four good sites are these: (1) Finzi-Hamicr fenestration implant 
for growths of the middle third of the vocal cord. (2) Sponge-rubber applicator for limited 
superficial growths in the post-nasal space. (.1) Radon seed implant under direct vision in 
the oropharynx. (4) Radium-hearing collar combined with radium loaded bougie for 
limited growths of the hypopharvnx. 

With the four exceptions described, attempts at localized radium treatment of pharyn- 
geal and laryngeal growths are better avoided. 

Mention should he made of another technique for intrinsic cancer of the larynx which 
has been devised by Victor Lambert and T. A. Watson in Manchester. It is as yet a 
purely experimental piece of work. The whole ala of the fhvroid cartilage is removed 
surgically, leaving only the inner layer of perichondrium. Tlic larynx is given there and 
then a single high dose of radiation using a contact therapy plant. The wound is stttchn 
up at once and healing is smooth. The method is too recent to report durability I' 111 
the immediate results arc satisfactory. 

Palliative therapy. — Radiation is also of great value as a palliative agent alone. Radia- 
tion has a capacity for slowing up growth rate and causing partial or even ten) poor? 
disappearance of a growth too large to allow permanent resolution. This results >" 3 
moderate prolongation of life and. really more important, great relief of symptoms. R> i j 
dominant symptoms arc dyspnoea, dysphagia, pain and occasionally hxmorrhage. d 
of these can he greatly relieved. Tlic mental relief from feeling so much improved r 
also real. When palliation is all that is possible a very different rndiotheranenric appro 3 ® 
is called for. Radical treatment is not appropriate. Nevertheless to get any effect at a 
a considerable, though far short of maximal, dosage of radiation is still required aw 
some reaction must still he taken. The course of treatment, however, can be profitably 
shortened and treatment given over a period of days rather than weeks. 

Reticido-cadothclial groteths. — The rericulo-endothelial grow ths arc interesting because 
of their great radiosensitivity’. The term reticulo-endothclial covers a group of growths 
whose common characteristic is that they arc highly radiosensitive. The pathologists give 
them 'a variety of names — lymphosarcoma, reticulum-cell sarcoma. lympho-epithelioma, 
endothelioma, nasopharyngeal endothelioma, round-celled sarcoma. 

In their response to radiation, these growths have two linked characteristics. They arc 
both radiosensitive and radiorcsolublc. By radiosensitive is meant that they disappear or 
melt quickly under radiation. In the very sensitive the response is shown in the very fi rfI 
few days of treatment. A tumour which melts quickly does not ipso (ado stay away. 
By radioresoluble it is indicated that with sufficient dosage, and yet such as can be given 
to big volumes of tissue, they not only respond at once but resolution remains complete 
in the treatment zone. With adequate treatment, local recurrence is very rare. They 
have, however, a third, a most tantalizing and unfortunate character, which deprives us 
of much of the advantage of their radioresolubilitv. They are highly malignant and have 
a tendency to rapid, wide and early metastasis. Localized treatment, such as has been 
outlined for the carcinomata, is usually futile. Big volumes of tissue have to be irradiated 
for what may seem limited growths. The radiologist has to think no longer in terms 
of 2 to 3 cm. clearance of all known growth, but of clearances of the order of 5 to 10 cm. 
in all directions from visible or palpable involvement. For post-nasal growths which grow 
through the foramina into the base of the brain fields must go upwards well into the 
cranial cavitv. Downwards it is seldom wise to irradiate less than the whole length 
f t { ie nec k down to the clavicle, even in early cases. If there are already a string of nodes 
down the neck, or down both sides of the neck, the irradiated zone should go right down 

’"High pcrcemagc^of cure depend on getting tlic disease before general dissemination 
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DISCUSSION ON THE PROPHYLAXIS OF THE ACUTE SPECIFIC 

FEVERS 

Dr. E. H. R. Harries ( Summary ) : In acute specific fevers the fundamental prophylactic 
measure is the provision and maintenance of a satisfactory environment which includes 
not only housing (with particular reference to bed spacing and ventilation), water supply 
and sewage disposal, but also adequate nutrition. To this must be added education of 
parents and teachers in the importance of hygiene and of early medical advice for the 
correction of hypovitaminosis, amemia and dental sepsis. Good environment has the effect 
of postponing the age of attack of the common fevers. The poorer the environment 
the greater the incidence of measles among children of pre-school age and the higher 
the proportion of cases complicated by bronchopneumonia. During the 1940 to 1941 
measles epidemic in London the ages of children admitted to the North Eastern Hospital 
were higher and the case-fatality rate (less than 1%) greatly reduced. From birth to 
elementary — or preparatory — school age the child’s environment is that of its parents; 
later, for the greater part of the day, or of the year, as the case may be, it becomes the 
environment of the school which may be good, bad or indifferent from a prophylactic 
standpoint. The school provides the locus of infection; from thence it is conveyed to 
the child’s home or dormitory. Early diagnosis of an acute specific fever may be 
impossible because the doctor is called late, or on a first visit the clinical phenomena 
may be too vague to justify more than suspicion. It should he allowable for the practi- 
tioner to request removal of a suspected case to hospital for confirmation without being 
obliged to make formal notification to the medical officer of health. Late isolation is 
for prophylactic purposes a bed wasted and frequently provokes an aftermath of secondary 
cases in the family or school. The modern fever hospital, like any other hospital, cannot 
function efficiently either in diagnosis or control without first-class laboratory assistance. 
Although isolation in hospital has failed as a communal measure of control, yet it is of 
importance in the case of the individual family or institution since it secures the removal 
of an abundant reservoir of infection and so limits the number of contacts. During 
recent years considerable modifications have been made in the length of isolation. The 
period has been reduced in scarlet fever by the use of antitoxin which is advantageous 
even in clinically mild cases. Concurrent disinfection is of much more importance than 
terminal disinfection, for which ordinary spring-cleaning and the open window sufficed. 

As for contacts, with the aid of the Schick test in diphtheria and the Dick test in 
scarlet fever and the appropriate platings on blood agar and tellurite media respectively, 
it is possible to divide a school community into the safe and the unsafe; the latter are 
cither susceptible and in danger themselves or immune carriers and therefore dangerous 
to Others. The dangerous carriers must be segregated and treated as such; the safe 
individuals can be released; the unsafe should be immunized. In the protection of sus- 
ceptible diphtheria contacts it is desirable to combine passive and active immunization, 
thus providing immediate temporary protection followed by solid active immunitv. The 
duration of passive immunity produced by scarlet fever antitoxin rarelv exceeds ten to 
fourteen days. Active immunization against scarlet fever bv multiple skin test doses of 
toxin is a lengthy and cumbersome process and the duration of active immunitv is 

April — Dts. in Child. 1 
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obtain homogeneity of dosage precise alignment of the fields was required. In this region 
the angulation required would lie highly critical; any relatively small deviation from the 
directions of the axis beams would cause gross disturbance to the dosage uniformity with 
consequent risk of excessive irradiation of tire laryngeal cartilages. Consequently it would 
be preferable to have some arrangement whereby a volume which was relatively uniformly 
irradiated' could he set up, and the patient, or rather the lesion, placed inside this zone. 
Working in collaboration with Dr. Wilson ( ,f the Denartment of Physics of Westminster 
Hospital, he had designed a cervical frame which could be accurately anplicd to the appro- 
priate surface landmarks of the neck to give the required conditions of irradiation. 

Professor W unlever had shown the dose contours obtained from the employment of 
three 3-5 cm. circular fields with the -1 Grant radium unit. The most striking fact was that 
tlie optimum dosage distribution resulted when the axis beams of the two lateral oblique 
fields were directed posterior to the lesion. Consequently the frame-work was so math 
that the radium bomb head was held in a pre-determined position, and as the actual 
zone of irradiation set up must he ahvavs constant it was unnecessary to employ the more 
elaborate methods of beam direction, excellent as they were. 

With this technique it was only neccssatv to adjust the frame to the patients neck 
accurately and the lesion would automatically fall into the focus of uniform irradiation. 

D. W, Smithcrs mentioned the value of a series of tomographs as a means of localizing 
the size, shape and position of tumours. 

V. Lambert showed a colour film illustrating the technique of the surgical exposure 
for contact X-ray treatment of the larynx. Tins was referred to in Dr. Paterson’s paper. 
The film was made by Mr. James Weeks, late of the American Ambulance Unit in Great 
Britain. Mr. Lambert said that the surgical exposure shown so briefly on the film too’ 
anything from twenty-five to thirty-five minutes. Tin: tube was then placed in P 0S, jL°" 
by his radiological colleague, and the irradiation occupied about another half-hour, 
procedure had been carried out in 16 cases. There had been no operative mortality. 
death had occurred from recurrence and one case showed doubtful recurrence (more pro^ 
ably necrosis); also one death from an intcrcnrrcnt disease, though the larynx itself ’ 
healed. Nothing was claimed for this treatment at the moment, because there had 
been enough cases, but if it was successful it was safe to predict that an attempt w*i 
he made to utilize it for cases in which both sides of the larynx were involved. 

B. W. Windeyer, in reply, said that the classification of squamous carcinoma had so 
given very little belt) in questions of dosage. They were constantly finding cases «*> 
very undifferentiated growths seemed to be more resistant than others which were " e 
differentiated. He was aware that statements had been made quite frequently in the p 3 - 
that well-differentiated growths should not be treated by radiotherapy because they " c ^ 
going to be unresponsive. He did not think that was true. There were possibly anWU 
the cases which had been cured quite a large proportion which bad had well-differentia 
growths. . ef 

He thought that it was not yet oossible to make an authoritative statement as to whet i 
teleradium in any situation was preferable to X-rays. At his hospital they had bee^ 
working with telcradium alongside X-rays since 1932. His opinion so far, though not > 
yet backed by statistics, was that there was no definite advantage. What could be obtain 
by teleradium could be obtained, given the proper technique, by X-rays. He supp or e 
Dr. Smithers as to the value of tomography in finding the exact size and limits of larvae * 
and pharyngeal growths. - 

Constance Wood, in reply, said that Dr. Finzi had spoken about necrosis as a P'T 
bility after the treatment of intrinsic laryngeal tumours with teferadium. She thou" 
that with carefully planned fields it was possible to avoid this sequel. . 

As to the relative value of teleradium and X-ray therapy in treatment of carcinoma or f J 
mouth and throat an investigation was at present being carried out at the Radiotherapeu 
Research Unit in which a series of cases were being treated by X-rays using exactly the san ^ 
technique as had been used in treatment by radium beam. The results would provide • 
basis for an unbiased comparison of the relative merits of the two methods. 

Ralston- Paterson, in reply, said that in the technique which Mr. Lambert had a - 
cribed the radio-therapeutic exposure took about half an -hour. Both deep X-ray an 
contact therapy could be used in treating the larynx in this way but, for the present, resu - 
of contact therapy only were being ... /"J^.^would be 



dee D X-rav therapv was one m which it was very an ro arrive at any 

P nviin thinsr was to eet an adequate dose of radiation to the whole 

“S “area aS any meZfby whic^that was achieved was the right way. There was an 
Semlc argument 5 in favour 'of bomb therapv but, if X-rays were as effective, then on 
economic grounds that method had advantages. 
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Quarantine. — In the past quarantine of contacts and isolation of patients were accepted 
prophylactic measures. My predecessor, Dr. A. I. Simey, was shocked by the waste of 
school time consequent on the strict imposition of quarantine when exposure to infection 
was suspected, and framed our medical regulations so that a boy who had been exposed 
to certain infectious diseases could return to school provided he was isolated from the 
source of infection as soon as it was recognized. To-day we observe no quarantine for 
measles, rubella, mumps, whooping cough, chickenpox, scarlet fever, diphtheria: and this 
policy. has been amply repaid. Table II shows that of 12S exposed, from 1933-1939, 60 
had not had the disease, and these would have had to be quarantined for a total of 1,336 
days, and if all exposed had been quarantined as is the practice in some schools, nearly 
double the time would have been lost. Of these 128, two developed the disease— one 
developed whooping cough in the summer holidays, and one got mumps at school, hut 
was isolated at once and caused no further cases. 


Infections are introduced unwittingly into schools. From 1931-1942 at Rugby there 
have been eight outbreaks of measles, eight of mumps, ten of rubella, two of whooping 
cough, fourteen of chickenpox, twelve of scarlet fever, and one of diphtheria, and not 
one of the originators knew he had been in contact except the one case of mumps already 
mentioned. This completely vindicates our present regulations. 

Diphtheria immunization . — It seems to be extraordinary that a large percentage of a 
population like a public school can suffer from measles, whooping cough and chickenpox 
and yet escape from diphtheria. Table III shows the results of testing nearly 600 boys 
for immunity against diphtheria. Those who were positive were immunized with three 
injections of 1 c.c. of formol-toxoid given at fortnightly intervals. Table IV shows the 



■ s<id-.l 'cvcf c SirijiWia. 


Chart I, — The uprights represent the number attacked in any particular year ; the horizontals the age of the boy from 
0 to 19 (Rugby School 1931-35). Reprinted from The Praamoner, 193o, 135 , 2S3, by permission. 


results of retesting after various intervals. These who were immunized have maintained 
their immunity although during that time there has not been a single case of diphtheria 
at Rugby. London is reputed to have a high rate of diphtheria carriers, at one time 
said to be 7%. It is important to realize that healthy boys may retain die immunity 
conferred on them by the usually practised method of immunization. 

The benefits of positive health in resisting the aural and respiratory' complications of 
measles and scarlet fever cannot be over-emphasized. Measles is not a disease characterized 
by catarrh in well-nourished boys. Routine temperature-taking of those exposed to 
measles helps to detect the early case. 
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uncertain. With the prevailing mild type of the disease and the availability of antitoxin 
and the sulphonamides, the process, except in the case of those specially exposed, such 
as nurses, scans scarcely worth while as a routine. 

Active immunization against measles by nasal instillation of the virus is still in an 
experimental stage; results upon a small scale appear to be promising. Total passive 
immunization (sero-prevention) or partial immunization (sero-attenuation) arc established 
practices; the antibodies injected are contained in convalescent scrum, adult immune 
scrum, placental extracts or parental whole blood. For familial contacts parental whole 
blood is to be recommended for attenuation. Jrs disadvantage lies in the large dose 
required. The routine prophylactic use of the sulphonamides for the prevention of 
concomitant streptococcal or pneumococcal infections in measles is to be deprecated 
(agranulocytosis and drug-fastness). Convalescent scrum has been employed for the 
prophylaxis of chickenpox and mumps with equivocal or disappointing results; the practice 
is not worth while. Whooping cough in infants is so serious an affair that Macleans 
advice to inject convalescent serum and to cover the cot with muslin to protect the infant 
from familial cases should be adopted. 


Dr. A. W. Downic : Prophylaxis of pertussis . — The incidence of pertussis is high/? 
in the age-group 3-7 years, but the mortality is greatest in the first year of life. Available 
data in this country and America showed that nearly half the deaths occur among infants 
under 1 year. 

Vaccines have been tried, particularly in America, for the prevention of pertussis. 
While a few of the earlier results were not very satisfactory, recent reports of field ma s 
have been distinctly encouraging. The trials recorded have not all been equally " 
planned and strictly comparable control groups of uninoculatcd children have not abut)* 
been kept under observation. The practice in America has generally been to mpc 
80,000 million organisms in three or four injections at intervals of a week or more belli rt 
injections. Further carefully controlled observations on die effect of smaller dosage an 
perhaps vaccines prepared in different ways from virulent strains of H. pertussis a 
desirable. 

Adult human scrum or whole blood, convalescent scrum or hyperimmune human sen'""’ 
have been tried both in treatment and in prophylaxis. The treatment of the establish 
disease lias not been very successful but serum has apparently been more promising > 
preventing the disease in contacts. 

As pertussis is such a serious risk during the early years of life the very’ young should 
be kept isolated from eases. Inoculation of infants under six months of age with P erf(,s 
vaccine might be considered as a specific prophylactic measure. When babies have lie 
exposed to cases in the infectious stage, the injection of convalescent serum would appea 
to be sound practice. 


Dr. R. E. Smith (Rugby) : To assess the value of the prophylactic measures taken 
against the acute specific fevers in an institution, such as a residential school, one nius 
study the natural history of infectious diseases. Table I and Chart I show die usual ns 5 
the average public schoolboy is likely to run from birth up to the school-leaving age 
of 18 years. Parents who fill up the questionnaire from which this information is obtain 1 ’ 
invariably give reliable evidence. Several simple facts stand out: that nearly everybody 
will have had measles, chickenpox and whooping cough before leaving school ana wii 
have gained permanent immunity; that scarlet fever is troublesome; and that diphtheria 
is* exceptional. Chart I shows that whooping cough has a high attack rate in the first 
two years of life. The incidence of 14 cases of whooping cough in the first year is m 
striking contrast with the complete absence of measles. If we were able to include m 
these figures those who died, we would realize the great importance of infection in die 
first vear of life The death-rate of whooping cough is greater dian that of diphtheria 
'j s C „ r )et fever combined, and measles in the first two years of life has a fatality rate 
V oof The figures are significant even for those living under sheltered conditions, 
d ir is probable that even more ominous facts would be found about the town dueller. 
Therefore* every child in the nursery should be actively immunized for whooping cough 
and he should also be given passive immunization against measles. 
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DISCUSSION ON THE EFFECT OF WARTIME CONDITIONS ON THE 
HEALTH OF THE FACTORY WORKER 

Dr. J. M. Davidson : To assess critically the effect of wartime conditions on the health 
of the factory worker, we must first have a clear conception of the term factory worker 
to-day. There are first of all the old hands — the skilled and unskilled workers, male, and 
female, of peacetime. These have been much diluted by new labour. There is the female 
worker with only a distant background, if any, of industrial experience; the agricultural 
worker turned factory hand; the deskworker who has been directed to the bench; the 
previously unemployed, and perhaps unemployable; and even the hobo who has been 
rounded up off the" roads. Some of those who, prior to the war, led a comparatively 
sheltered, and in some cases, relatively idle life, are to-day working hard under unfavour- 
able conditions. Others now gainfully employed in modern well-appointed factories were 
previously unemployed and poorly nourished. Conditions vary widely in different trades 
and in different factories. It must be remembered too that there is now virtually no free 
choice of work. In peacetime natural selectivity ensured to a large extent that a man 
or woman gravitated towards the job for which he or she was most suited. Women were 
employed in the main on light assembly jobs, while hot and strenuous labour was regarded 
as the province of the more husky type of male. To-day women work side by side with 
men in hot foundries and moulding bays. 

The principal changes effected in the life of the factory worker by wartime conditions 
may be listed briefly as the concentration of less-essential industries and the consequent 
transfer of labour from these, resulting dilution of labour elsewhere, increased hours of 
tvork and the addition of civil defence duties, changes in environmental conditions, and 
the more personal factors of domestic upheaval, altered nutrition, and additional mental 
strain and worry. • 

Concentration of less essential industries and the transfer of labour . — The results of 
concentration have been the transference of some workpeople to factories in which they 
can cam- on their previous occupation, and of others to factories perhaps far removed 
from their homes, in which they have to start an entirely new, and, it mav be, distasteful 
job. In some cases this has involved a distinct improvement in working conditions since 
the factories left open are, in the main, the more modern ones, capable of rapid expansion 
of output. This has been the case for example in the potteries, where workpeople from 
small, ill-managed and ill-kept factories have been transferred either to larger, more modem 
and better-managed concerns or to munition factories. For those left in this trade, a 
further advantage has been that workneople previously continuously exposed to the health 
risks inherent in the use of raw Ieadglazes, and in the use of free silica in the form of 
flint for china bedding, are now no longer at risk, since they work in their new surroundings 
with leadless glazes and use'alumina for bedding in place of flint. I know of onlv one 
case where the reverse has taken place, and workpeople previously employed bv a small 
but progressive firm have had to revert to the use of flint after working’ for years with 
alumina. On the whole, therefore, the concentration of non-essential industries has 
resulted, for those left, in improved working conditions. It is unfortunatelv not always 
so for those compulsorily removed to essential war work. Here workers from “safe” 
industries may be exposed for the first time to toxic substances such as T N T and 
while even- care is taken to ensure that onlv reasonably fit persons are so employed the 
exigencies of war demand that the partly fit be found employment also, and it is not 
always possible to place such workers in appropriate jobs. 

The compulsorilv transferred worker presents us with two new and rliffimlr i 
— transport and billeting. Firstly there is the question of Mng t ^d ront a mom 
distant job. An unduly early start from home, often with little of no breikf™ 
walk to a conveyance and then, in many cases, prolonged standing inaSdjh f 
April — Med. I ulluc ' 
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TABLE I. 


Total investigated 


Chickcnpox ... 

Measles 

Mumps 

Vt*hooping cough 
German measles 
Diphtheria ... 
Scarlet fever... 


... CIS leaving Rugby School 1031-35. 


Number attacked 

Number not 

1 attack 2 ottacks * 3 attacks 

attacked 

423 5 — 

90 

493 0 — 

2o 

245 2 — 

203 

3*2 1 — 

131 

23* 17 1 

2< 7 

14 — — 

499 

53 — — 

«s 


TABLE II. 


Disease with which boy was in 
contact 

Mumps 

Measles 

Rubella 

Whooping Chickcn- 
cough pox 

Scarlet 

fever 

Tttal 

Total 

33 

50 

IS 

12 

15 

20 

123 

Number with history of previous 
attack or negative to intra- 
derma! test for S.F. 

0 

24 


D 

9 

10* 

OS 

Number with history of no pre- 
vious attack ... 

24 

r» 

11 

3 

G 

10 

00 

Length in days of usually advised 
quarantine 

no 

1C 

21 

21 

21 

10 

2,015 

Days lost if all are excluded ... 

91K) 

450 

378 

Or o 

315 

200 

Days lost if only those are ex- 
cluded who have not had 
clinical attack or are not 
negative reactors to intra- 
derma! tests ... 

720 

90 

231 

03 

12G 

100 

1,330 


• * S known to be Dick-negative ; - others have been actively immunized. 


TABLE III. 


Designation of House ... A B C 
Number in House ... S7 57 53 
Number already found to 

be immune 1 1 2 

Number already immun- 
ized 2 — 2 

Number wishing no action 

to be taken 1 2 1 

Number with history of 

clinical diphtheria ... — 3 2 

Number Schick-positive... 70 45 37 
Number Schick-negative 13 0 9 

Percentage Schick-positive S4 88 SO 


D 

E 

F 

G 

H 

J 

K 

Total 

f»S 

5G 

54 

5$ 

55 

57 

00 

595 

— 

— 

— 

2 

1 

n 

— 

9 

5 

o 

o 

o 

O 

1 

n 

20 

1 

1 

2 

o 

2 

— 

3 

15 

1 



o 

0 

1 

2 

1 

14 

42 

-i:> 

34 

38 

41 

47 

44 

443 

9 

s 

14 

12 

S 

5 

10 

94 

S2 

85 

71 

76 

Si 

90 

S7 

82 


TABLE IV. 


Age last birthday 

13 

14 

15 

1G 

17 

IS 

Total 

Number tested... 

54 

130 

124 

100 

07 

32 

537 

Schick-positive. . . 

49 

117 

107 

70 

75 

25 

443 

Schick-negative 

5 

13 

17 

30 

22 

7 

94 

Percentage Schick- 
positive 

91 

90 

so 

70 

77 

78 

82 
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metal (a magnesium-base alloy), for example, fires readily in a molten state, and it is 
customary therefore to keep dusting exposed surfaces with flowers of sulphur to maintain 
a reducing atmosphere of sulphur dioxide. This results in constant vitiation of the 
atmosphere in shops which at best may be poorly ventilated. In the case of copper alloys 
again cadmium, phosphorus, and other toxic elements may be incorporated at tempera- 
tures which render the evolution of dangerous fumes inevitable. 

I have referred already to the complete environmental changes which may affect the 
transferred worker, the man or woman who, coming from a safe job, is thrust without 
special training into a job involving a specific health risk. It is difficult at any time 
to assess fitness for exposure to toxic substances, and particularly so in the case of liver 
poisons such as T.N.T. and the fumes of the chlorinated naphthalenes. Tests of liver 
function, even if reliable, are impracticable when hundreds of persons of both sexes and 
all ages, are hurriedly gathered together and transferred to war factories. In the case of 
. some i.ther specific occupational hazards the difficulty is even greater, since susceptibility 
cannot be assessed at all by clinical means. Benzol poisoning and the effects of exposure 
to radioactive materials are in this category. In such cases the severity of the risk is 
dependent partly on the individual's personal habits and cannot wholly be met by control 
of harmful duys, fumes and gases. Where neither the employer nor the employed has 
had previous experience of the toxic agent, mistakes are bound' to occur and may not be 
discovered until overt illness has supervened. Prior to the war, as a result of assiduous 
propaganda and restrictive legislation, benzol had been largely replaced as a solvent by 
toluol and other less toxic homologues. Now, as in the last war, it has come into its 
own again while toluol is reserved for other purposes, and we are finding cases of dys- 
luemopoietic anaemia due to excessive exposure. Similarly, radioactive materials are now 
used in industry on a wider scale than ever before. 

Recently a colleague and myself investigated a series of three curious cases of dys- 
htemopoietic anxmia. These three were all girls in their early twenties, unrelated to each 
other; 'all were sent, within a short space of time, from the same small Yorkshire town 
to two factories in Birmingham: all developed dyshtemopoietic anaemias. Two of the 
girls probably made use of mixed solvents with a low benzol content for hand-cleaning — 
they developed respectively an aleuktemic myeloid leuktemia (fatal) and a severe secondary 
anaemia with relative lymphocytosis : the third girl, with no known contact with any toxic 
a gent, developed a fatal acute lymphatic leukaemia. What is the connexion between these 
three- cases? Is there a common factor, occupational or other? I don’t know, but that 
ls the sort of problem we have to tackle in industry to-day. 

Personal factors — nutrition, domestic upheavals, worry. — Nutrition . — The physical health 
, of the industrial worker has been maintained at a fairly satisfactory level, largely, I 
believe, because of the steps taken to provide in the factories canteens in which satis- 
fying meals can be purchased at low prices. During the earlier part of the war the 
industrial worker had thrust upon him, haphazard, large quantities of expensive vitamin 
concentrates. Gradually, saner counsels prevailed and much of the money previously 
fpent on vitamins is now deflected towards the subsidizing of canteens. Works’ Medical 
Officers are beginning to remember that vitamins do not obviate the need for calories. 
Unfortunately, a large number of workpeople do not, for a variety of reasons, take full 
advantage of the canteen facilities available, and try to make do with what they 
can bring from home or billets. In some cases, the proportion of workpeople making 
use of a factory canteen is as low as 10%. I have mentioned the case of the young girl 
in billets, and that of the manual labourer in the hot and strenuous trades, but there are 
others also in which, in my opinion, recognizable malnutrition can be attributed to a 
shortage of first-class protein and an ill-balanced diet generally. Such a case is that of 
the ex-farm labourer who previously lived well if simply, on natural foods, and who now 
depends on rationed town fare. 

Domestic upheaval, worry . — The factory worker, because of his varying shifts is 
more . dependent than others for his general well-being on his wife and his home. 
When he is away from both, or when his wife is also employed, he is rather lost and 
tends to pay insufficient attention to his health. The better tvpe of worker Too "rbe 
skilled man suffers most in this respect. The free dilution of labour in the larger factories 
' hn j resulted in the skilled worker of pre-war days being given a more responsible and more 
arduous job. Despite the continual upgrading of new entrants to industry the success 
or otherwise of the large munition factory is still largely in the hands of t L • 
managerial grades, the plant engineer, and the skilled "tool-setter These are 
tor the most part steach, reliable and conscientious, who have had rn r-it'« - n ’ 

and who, more than others, are showing now its ill-effects Resnonsihilirv f C m' 1 , 111 ’ 
scattered dispersal units increases their lares. These men know^n" set Lu". 
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:irc poor preparations for an arduous (lav's work or for exposure to toxic substance. 

Travelling facilities have improved of late, and in mnnv cases the tedium of e • 
■ h 1 .... . • ... »-■ t, U5i but long- 


jllustrate 

factorie, 


journey is relieved by the more friendly atmosphere of the “private bus. bi 
distance travelling stiil adds a great deal to an already long working da;, tos 
what happened in the earlier stages of the war, during the hurried staffing of m> v _ 

1 may quote a personal experience. Noticing a girl of 19 yawning mightilv one a > 1 
1 inquired about her habits and learnt that she got up at 3.30 a.m.. walked a ew 
to a station, dozed through a rail wav iournev. and was conveyed from the s a i ■ 

. : r * .... - • , i V,/t home in tae 

ttus, still half asleep, to the factory, i hat poor 
country for over eighteen hours per day. 


iprl was absent from her home m i 


Billeting . — I associate the problem of billeting particularly with the young 
transferee. Uprooted from the conditions of life to which she has been accustome > ^ 

thrust into billets, her lot is often a bard one. Working previously for a m e- ^ 
at some small factory or shop near her home, perhaps in a rural or semi-rura . 
has been in the habit of turning over most of her earnings to her parents, and, in ^ 
of living at home and receiving all their care. Such a girl all too often is no 
mixer; she has little idea of true values, no experience of judicious budgeting 
to rib knowledge of the principles of nutrition. She attempts to send home mone_^^ 
‘lie can ill-aflord. and if she is of the quiet, introspective sort she is rather e ^ 
by the bustle of the large, soulless factors’ and suffers in consequence from acu e 
sickness. The tougher type of voting female, on the other hand, reacts to the demo 
influences of war in a different manner, tending to spend her larger wages in npp 
of all sons and her leisure in taverns and picture palaces. 

Increased hours of work and the addition of civil defence duties .- — Broadly 
the problem here, as I see it, is the adult male. The Factories Act, and wartime ep- 
enacted under the Defence Regulations, regulated the hours of employment o 1^ 
teeted classes — women and young persons — but apart from agreements between eiup. ^ 
and Trade Unions, &c.. there is. in general, nothing to limit the hours which 
worked by men. The firm stand made by the Government in an effort to rciain 
hours of employment and decent working conditions in the days of panic after ^ 
had to give way in the long run to a certain elasticity, but the price of a struggle ’ s ’ T, 
so high as the price of capitulation, and to-day the permissible hours of work * ^ 
protected classes are on the whole, not unreasonable. "Unfortunately, as I have in > ^ 
the position is sometimes otherwise in the case of men. There are still some tacI ^j 
and indeed whole trades, in which men have been putting forth their maximum ^ 
over a long period with insufficient rest, little leisure, and, in some cases, tm fH 
nourishment. I refer particularly to hot and strenuous work such as one finds 
steel trade and in metal foundries. Such men. in happier davs. constituted almost " ^ 

a picked class who worked less hard under better conditions and who at the same 
were more adequately fed. In the main they were big meat-eaters. To-day they d ( ’ f 
the very full meals they were accustomed to. travel long distances to work, work ^ 
hours under less good conditions, e.g. of ventilation, and spend a large part of their sc ^ 
leisure time in Civil Defence duties. The French have a proverb “he who sleep- • 
dined ”, hut when a man has neither slept nor dined adequately, he must inevitablj 
to suffer sooner or later from progressive fatigue. But gross signs of fatigue may ^ 
appear for some little time, and many production experts still fail to realize that c 
the meretricious advantages which may sometimes be gained hv overdriving can 
possiblv accrue to the firm which has to depend on a tired personnel. ■ c 

Changes in environmental conditions . — In a great many factories a hurried and e ' . 
blackout was achieved in the first instance merelv by closing all openings to the exten ■ 
and black-painting roof-lights and windows. This of necessity, permanently exclu 
natural lighting during the day, and interfered seriously with natural ventilation at mg ^ 
In some cases it interfered also with existing mechanical ventilation, since fan °pm. in £ t 
to the exterior were sometimes boarded up or, at best, restricted by the erection of l'F 
traps. In some factories such as glass houses and foundries, this meant a harmful accurnu ^ 
rion of fumes, toxic and other, and, in addition, failure to dissipate excess heat. J u a '_ 
personally seen many cases of metal fume fever, metallic poisoning, heat exhaustion an 
undue fatigue which would never have occurred had ventilation been adequate, hor- 
tunatelv much has been done since to ameliorate these unsatisfactory conditions, but 1 
many foundries and forges conditions are still unsatisfactory. In such factories the p r f" 
sure of work is higher to-day than it has ever been before, so that metal pouring. I( ’ T 
example, mav be carried out in an ill-ventilated comer of a foundry where previously 
ir was restricted to a specially ventilated bay. This applies particularly to the light alloy 
of aluminium and ma'gnesium for which there is such an enormous 'demand. Elekrron 
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metal (a magnesium-base alloy), for example, fires readily in a molten state, and it is 
customary therefore to keep dusting exposed surfaces with flowers of sulphur to maintain 
a reducing atmosphere of sulphur dioxide. This results in constant vitiation of the 
atmosphere in shops which at best may be poorly ventilated. In the case of copper alloys 
again cadmium, phosphorus, and other toxic elements may be incorporated at tempera- 
tures which render the evolution of dangerous fumes inevitable. 

I have referred already to the complete environmental changes which may affect the 
transferred worker, the man or woman who, coming from a safe job, is thrust without 
special training into a job involving a specific health risk. It is difficult at any time 
to assess fitness for exposure to toxic substances, and particularly so in the case of liver 
poisons such as T.N.T. and the fumes of the chlorinated naphthalenes. Tests of liver 
function, even if reliable, are impracticable when hundreds of persons of both sexes and 
all ages, are hurriedly gathered together and transferred to war factories. In the case of 
some ether specific occupational hazards the difficulty is even greater, since susceptibility 
cannot be assessed at all by clinical means. Benzol poisoning and the effects of exposure 
to radioactive materials are in this category. In such cases the severity' of the risk is 
dependent partly' on the individual's personal habits and cannot wholly be met by control 
of harmful dusts, fumes and gases. 'Where neither the employer nor the employed has 
had previous experience of the toxic agent, mistakes are bound' to occur and may' not be 
discovered until overt illness has supervened. Prior to the war, as a result of assiduous 
propaganda and restrictive legislation, benzol had been largely replaced as a solvent by 
toluol and other less toxic homologues. Now, as in the last war, it has come into its 
own again while toluol is reserved for other purposes, and we are finding cases of dvs- 
haanopoietic antemia due to excessive exposure. Similarly, radioactive materials are now 
used in industry on a wider scale than ever before. 

Recently a colleague and myself investigated a series of three curious cases of dys- 
htemopoietic anaemia. These three were all girls in their early twenties, unrelated to each 
other; 'all were sent, within a short space of time, from the same small Yorkshire town 
to two factories in Birmingham: all developed dyshtemopoietic anemias. Two of the 
girls probably made use of mixed solvents with a low benzol content for hand-cleaning — 
they developed respectively an aleukasmic myeloid leukamia (fatal) and a severe secondary 
anaemia with relative Ivmphocytosis : the third girl, with no known contact with any toxic 
agent, developed a fatal acute lymphatic leukaemia. What is the connexion between these 
three, cases? Is there a common factor, occupational or other? I don’t know, but that 
is the sort of problem we have to tackle in industry to-day. 

Personal factors — nutrition, domestic upheavals, worry. — Nutrition . — The physical health 
, ot the industrial worker has been maintained at a fairly' satisfactory level, largely, I 
believe, because of the steps taken to provide in the factories canteens in which satis- 
fy 111 !? meals can be purchased at low prices. During the earlier part of the war the 
industrial worker had thrust upon him, haphazard, large quantities of expensive vitamin 
concentrates. Gradually', saner counsels prevailed and much of the money' previouslv 
spent on vitamins is now deflected towards the subsidizing of canteens. Works’ Medical 
Officers are beginning to remember that vitamins do not obviate the need for calories. 
Unfortunately, a large number of workpeople do not, for a variety of reasons, take full 
advantage of the canteen facilities available, and try' to make do with what thev 
can bring from home or billets. In some cases, the proportion of workpeople making 
use of a factory canteen is as low as 10%. I have mentioned the case of the young girl 
in billets, and that of the manual labourer in the hot and strenuous trades, but there are 
others also in which, in my opinion, recognizable malnutrition can be attributed to a 
shortage of first-class protein and an ill-balanced diet generally. Such a case is that of 
the ex-farm labourer who previously lived well if simply, on natural foods, and who now 
depends on rationed town fare. 

Domestic upheaval, worry. — The factory worker, because of his varying shifts, is 
even more dependent than others for his general well-being on his wife and his home 
When he is away from both, or when his wife is also employed, he is rather lost and 
tends to pay insufficient attention to his health. The better ty'pe of worker too the 
skilled man, suffers most in this respect. The free dilution of labour in the larger factories 
. has resulted in the skilled worker of pre-war days being given a more responsible and more 
arduous job. Despite the continual upgrading of new entrants to industrv the success 
or otherwise of the large munition factory is still largely in the hands of the junior 
managerial grades, the plant engineer, and the skilled tool-setter. These ire rh„ ™ 
lor the most part steady, 1 reliable and conscientious, who have had to take the stVv"’ 
and who, more than others, arc showing now its ill-effects. Responsibility for , S' 
scattered dispersal units increases their cares. These men know' no set Ws. They 
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work early and late, and even seize brief holiday-periods for essential maintenance work 
or for planning. 

Conclusion. — On the whole, the health of the industrial worker of to-day is gooi 
A satisfactory general level has been attained bv lowering the standard of the previously 
prosperous, the “ thrivers ”, in order to raise that of the “ strivers ” whose employment 
and therefore nutrition • was more precarious in pre-war, (lavs. A slight fall in. standards 
of nutrition may perhaps be deduced from the increase in the general incidence of 
tuberculosis and from an increased tendency towards sepsis following minor aeddenu- 
(although the loss of time due to sepsis is" less) but generally speaking, factory life 
as such has little specific adverse effect on health. In the larger well-equipped and 
well-organized factories, hygienic conditions are good; in some smaller concerns and in 
rapidly expanding factories housed in unsuitable premises, special risks arise, but these 
are all the time being systematically tackled. 

Dr. Horace Joules : The hospital which I attend as in-patient and out-patient physio 2a 
has approximately 1,000 beds, is surrounded by numerous factories employing 200 to a 
people, with a few larger factories interspersed. The main industries are associated in 
the making of aircraft and light engineering works generally. We do not see mucn o, 
the toxic hazards of industry. • . 

The main factors associated with wartime conditions which appear to affect adver.-" , 
the health of patients seen may be listed as follows, in their order of importance. 

(1) Excessive hours of work for too long a period. (2) Inadequate holidays. (- ) n 
adequate meals; especially among married women with domestic responsibi itiec 
(4) Inadequate travelling facilities. (5) Inadequate lighting and ventilation wunm 
factories. (6) Home Guard and fire-watching duties superimposed upon -long hours 
factory work. . . 

The condition in the general out-patient department resembles the conditions obtain) a 
in the surgeries of the neighbouring practitioners who assure me that there has &>• 
great increase in the number of patients who are attending their surgeries. This inc 
has been very noticeable in the past fifteen months and still continues. Many o 
patients attend for what they can only describe as nervous debility, and what mic* 
more accurately described as either an anxiety state or exhaustion phenomenon. . 

The chief symptoms are: (1) Loss of weight, which may be extremely marked. 
Increased nervousness and irritability. (3) Pallor. (4) Coarse tremor. , tfS 

These conditions are being particularly noted among the more highly skilled "ft 
and those holding fairly responsible positions as inspectors. Careful examination 
to reveal any organic abnormality. This type of case constitutes about 30 to 40%°^ 
out-patients who are now referred to the medical side of this hospital. The following 
typical illustrative examples: 

M. C., aged 37. Female. Married with three children. Works as an assembler 
artificial light for 114 hours daily on four davs. and for 9 hours on the filth 
She gets up at 5.30 a.m., cooks a midday meal for her children and then gets -n 
breakfast. She reaches work at 7.30 a.m. She returns home at midday, reheats _ 
meal for the children and returns to work at 1 p.m. She returns home at 7.o0 P- - j 
when she gets her husband’s meal, does the housework, and usually retires to bed 
12.30 a.m. Her husband leaves home at 6.20 a.m. and returns either at 6.40 or 
p.m. on alternate weeks. He has a gastric ulcer. The patient complained of s* 
headaches, increasing depression, general lassitude and loss of weight. There v.^ 
no organic physical signs beyond some degree of microcytic nn.miia, with hreniogl® * 
of 69%. Six weeks at a convalescent home restored her to normality, but she does 
feel able to resume factory work. _ .. - 0 , 

B. P., aged 50. Female. Married. Works as an inspector for 12 i hours daily 
five days and 10 hours daily for one day. Previously she had been working for 10 ho - 
each Sunday. She complained of extreme nervousness and tremor; she had clan- 
phobia and plithisiophobia and was the prey of many other fears. On careful exaiul fC 
tion there was no evidence of organic disease and. again, one month’s convalesce, 
was necessary before she was capable of resuming a much restricted factory life. . 

T. D., aged 2S. Male. Married. Works as a fitter in an aircraft factorv- 
the outbreak of war until August 1942 he had been working 12 hours daily for 
davs a week, with one week’s holiday in two years. Since August he ii3s ' v °rK . 
63 hours weekly. He complained of loss of 3 st. in weighty marked lassitude, precordi, 
pain and he had plithisiophobia. Complete examination. X-ray of the chest and elect* 
cardiogram were quite normal. Once again prolonged convalescence was needed. 

I encourage these out-patients to talk for at least ten minutes, at the outset of the 
consultation, about their work and the chief wartime factors associated with it. It is™ 
this wav only that one can begin to form a reasonable opinion of the background which 
has plaved such an important part in the causation of their symptoms. 
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In the hospital wards more serious conditions are found which are closely related to 
the factors under consideration. 

Pneumonia . — Since July 1942 1 have treated 68 cases of primary pneumonia in adults, 
and of these 85% have been in people engaged in factory work. It is difficult to dogmatize 
on the relationship between factor)' conditions and the onset of pneumonia; but a few 
typical case-histories strongly suggest there is a close relationship. 

J. B., aged 53. Male. Aircraft labourer. Works 70 and 83 hours weekly on alternate 
weeks and spends one hour a day travelling. He does 12 hours a week fire-watching. 
Admitted with typical lobar pneumonia, involving the whole of the right lung. 

R. W., aged 42. Male. Working on tank bogies. Works 12 hours daily for four 
days and 101 hours daily for two days. Spends 1 hour daily on travelling. Twelve 
hours weekly fire-watching. Admitted with right lower lobe pneumonia. 

A. B., aged 45. Male. Bricklayer until July 1942, when directed to factor)' wherein 
he has worked for 12 hours daily for six days weekly. Travelling time 1J hours 
daily. Admitted with lobar pneumonia. 

R. W-, aged 29. Male. A bomb-sight mechanic working 62 hours weekly. Travelling 
time 1 hour daily. Home Guard duties 154 hours each ten days. 

In each of these cases I have felt it necessary to advise three or four weeks at a con- 
valescent home after recovery from pneumonia on account of the general ill-health which 
has been associated with these long hours of employment. 

Pleural effusion . — This condition is becoming increasingly, common in the medical 
wards, and a typical history is as follows: 

M. W-, aged 34. Female. Married. Has been working for six days a week for three 
years with one week’s holiday per year. For the last six months she has been doing 
at least 594 hours per week. She is generally away from home from 7 a.m. to 8 p.m. 
each week day; her work is energetic, manual, with a considerable amount of running 
about, and a little clerical work as well. 


An Average Day with. Dietary History 

6 a.m. Gets up and has a cup of tea. Nothing to eat. 

7.30 Arrives at work. 

11 a.m. Cup of tea and bun. 

1 p.m. One hour off for lunch. During this time she does the day’s shopping and 
has a cup of tea and roll and butter. 

4 p.m. Cup of tea and piece of cake during half-hour break. 

7.30 Arrives home and gets meal for herself and two children ; but only eats a 
meal of meat and vegetables on midday of each Sunday. After the meal 
does the housework, darning, &c., and retires to bed between 12 and 1 a.m. 

She has a typical tuberculous pleural effusion, without evidence of gross disease in 
the underlying lung. There is no family history of tuberculosis. 

Tuberculosis. — In a ward of the hospital, of 33 beds devoted to this condition, we 
constantly have eight to ten skilled mechanics or other .high grade-,factory workers, while 
on the female side we have an average of six to seven young factory workers. Tvpical 
histories are as follows: 


G. B., aged 58. Male. Aeroplane fitter at a large aircraft works. No known family 
or other close contact. Hours of work 7.30 a.m. to 6.30 p.m. with half an hour break for 
dinner. Seven-day week except for one Sunday a month. Travelling time 1 hour daily. 
Has had one week’s holiday in four and a half years. Now has extensive bilateral 
tuberculosis, not amenable to treatment. 

T. D., aged 15. Male. Tool maker. Has been working in a factory, 4S hours weekly 
for twelve months with only one week’s holiday. Now has bilateral acute disease wit’ll 
no known family contact. ’ 

A. B., aged 22. Female. Factory worker for five years. Works 7.30 a.m. to 6.30 p.m. 
on five days weekly and S a.m. to 12 noon on Saturdays. Travelling time 40 minutes 
daily. Diet similar to patient M. W. This patient has extensive bilateral tuberculous 
A female patient recently under mv care, aged IS, asserted that 'he was the fifth 
person to become ill with tuberculosis in the small, ill-ventilated, ill-lit factory in which 
she worked. 


Dyspepsia.— We have at the moment some seventy beds devoted entirely to the treatmenr 
of dietetic cases, mainly gastric and duodenal ulcers. 

• °u ne fac -m "‘, lich ! S feI ! ■? bc °, f i m P ortan 5 e in the production of these numerous cases 
is the rapidly changing shift work in force in many of the local factories. The number 
of new patients. suffering from dyspepsia, attending the out-patient department W 
increased by over 300% since 1938 and there is little doubt tha much of thU in 
is closely associated with the factors described above. £ thlS lncrcase 

I feel that, although the general mortality statistics have not risen unduly throughout 
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Section of Dermatology 

President — H. C. Semon, M.D. 

[ November 19, 1942] 

Nrevocarcinoma (Malignant Melanoma). — J. E. M. Wicley, F.R.C.P 

A woman, aged 66, presents, on her left thigh two ulcerated raised tumours, each about 
1 in. in diameter, with a number of satellite nodules varying in size from a split pea 
to a tumour of the same size as the two which have ulcerated. The lesions are of a bluish- 
mauve colour, are quite firm to the touch, and are not tender. The skin about them 
appears unaltered. The regional lymph glands are not palpable. 

The lesions have been appearing over a period of five to six months, and have ulcerated 
within the last month. The patient was not aware that there was anything resembling 
a mole in that region before. 

When I first saw the lesions, I thought a diagnosis of hypertrophic lichen planus was 
probable, though the patient complained of no irritation or other symptoms. She appears 
very well for her age. Wassermann reaction negative. 

Biopsy of ulcerated lesion : Towards the outer edge the histological appearance is that 
of a cellular nrcvus. There are columns of oval and spherical ntevus cells, showing an 
“ alveolar ” arrangement, and in places are some natvus cell nests. They do not appear to 
be continuous with the epidermis. Towards the ulcerated area is a dense infiltration 
of apparently very similar oval and spherical cells, which in places appear to mingle with 
the basal layer of the enidermis. In many places the alveolar arrangement of the infiltrat- 
ing cells is still to be seen. Although some pigment is present, it is not a marked feature. 

The case appears to me to belong to the group ol malignant mclanomata, and the 
histology suggests its ntevoid origin. 

Dr. I. MOEN'DE : This case may prove to be an amelanotic melanotic carcinoma and 
dopa preparations would be of interest. 

Dr. Robert Klaber : These ntevocarcinomas are not radiosensitive. With or without 
surgical interference the prognosis is likely to be equally unfavourable. 

Dr. H. W. Barber : Some of those present may have heard Professor Grey Turner’s 
admirable paper on melanoma (Prosser White Oration, Traits. St. John’s Hosp, derm. 
Soc., 1939). His view was that at a reasonably early stage, providing a sufficiently 
extensive operation was carried out, the prognosis was not unfavourable. The difficulty 
was to get the early cases. Grey Turner carried out a most extensive operation with 
a special technique, and it might be worth Dr. Wigley’s while to get in touch with 
him. If operation is to be done at all, it must be done by someone familiar with the 
operation that he advises. 


Case for Diagnosis. ? Premycotic Eruption. — I. Mcende, M.R.C.P. 

J. S. M„ male, aged 56. This patient was referred to’ me by Dr. F. S. Airey and Dr. 
II. A- Korn of Leicester in August 1942. 

The eruption is said to have occurred suddenly in September 1941 as a generalized 
blotchy rash associated with ulcerations of the buccal mucosa, the whole spreading rapialv 
during the last few months. It seemed to begin as guttate psoriasiform lesions with 
central dome-shaped keratoses. These enlarge, tend to become crusted, then undergo 
central atrophy, leaving pigmented, slightly atrophic scars. 

He has had bronchiectasis for ten months. 


Wassermann reaction, Kahn and Loughlin tests negative. A therapeutic test with 
intramuscular bismuth and a mercury and potassium iodide mixture tended to incrcasc- 
the number of the lesions rather than to involute them. 

Blood-count: R.B.C. 5,070.000; Mb 86-k (Sahli)- C.I. 0-86: W.B C 4 800 fneinros 
50;5%. lymphos. 34 % . monos. 10-5%, eosinos. 5%). Red corpuscles show si X. 
amsocvtosis. - .V 1L 


Histological report on tissue removed on August I7 t 19-P* The on 
considerable degree of acanthosis, the proliferation being ~mosr mar 
papillary zone, the suprapapillary layer being relatively thin. The intercellular s m 
arc widened and show the presence of very numerous migrating Ivmphoid cellar 
App.il — Derm at. 1 * 


v.jjiutiuub exnioits 
arked in the intt 
intercellular spnc 


280 


Proceedings of the Poypl Society of Medicine - 14 

ofX^’T^ {‘ i< : fo, T workers arc now in that low state of health wherein an epidemic 
of disease, such as influenza, could become nation-wide. • 1 

i m n nrhnrtff 0 * ° Ut r ?* ^? csc wor kcr$ arc occupying a position in the war effort of equal 
are^insr ns n° i "* . (1 ? ^^ n)cc ' 1'orces and deaths which do and will occur among them 

the "Leer 1 ,l rcsu ' t °f "'•if conditions as those occurring from actual combat. In 

urtrr tint .,n 'c* S tbc 'Y ar cdort generally and the health of the population I would 
should he st acto y ,cs ’ and particularly those employed on aircraft and tank production, 
vnrs i where long hours of work have been the custom for several 

am) 1 1 n * ™!- m 0 ” c week’s holiday each three months should be insisted upon, 

exceptional circumstances ^ "° rkins hours P cr wcek shoil,d bc inl P 0Sed exce P t in an Y 

sbovdd be carried on within the workshops by the medical profession 
oi effort iiv> i,„Ji f. rsuadc women that a balanced dietary is essential in the maintenance 
on surli rliVf-tr'- 1 and , out P , ' t < for while moderate health mav be possible in the home 
continued nhsi!?* aS 1 losc J ?' e ’ nothing but catastrophe can be expected if they are 
preventive mntc ,°!? Strc ! lu ? us Factory work. As a profession we should stress all possible 
exercising our'ari^ S aiW ^ S10l,d not bc content to wait until catastrophe happens before 

of tlic^wn ^ co, npamtive survey of women industrial workers and of women 
fictors infillin'™ f roi !P s at home or otherwise employed, suggests that two important 
ltXanS tl e dot C J e 'f °p thdr hea,th and nutrition, the woman herself, herW 
her employment fnri *r ad J USIn,cnt t0 ber present environment; and the conditions of 
faces without hours of work. The well-balanced woman factory worker 

addition of nivltr lu'ifr ’ extcnslQI1 of the normal eight-hour working day and the 
war effort meets the Jh ! '■ t | le S j llle s P irit that the housewife, content to help in the 
evacuated children -md ^- Slca and ntcntal strain of wartime housekeeping, the care of 
admk of Si ’!a d dangers billeted on her. Such women when questioned n.w 
indication of ifl-henltb ncr '?“ s 'ctsion, but on examination the majority do not p' e 
is a smaller number as evidcnccd b >’ signs of vitamin deficiency'. In both groups there 
definite history of lack "’ omct J’ s ° mc gi';| n g records of previous disease, others with 
foil °5 ' Ve “' be,n S- Thcsc women, whether in or out of factory If 

complaints such ° f employment; this is evidenced subjectively by- 

duties Amongst them^r? 5 * 3 3nd beadacbc > nnd objectively bv abstention from wartime 
vi t a “n defidentv ^ CVldence of ™'™trition associated with signs of 

outside factory life m m i* TC ^ ol J nd amon S industrial workers since it is easier for those 
outside tactory lite to moderate their hours of work. 

vievvpoinT o'f °iweiirwh e C ° nS d^ -’ teCi | nto ind,lstr > T » it is important to appreciate from the 
ma7be called noon rn , VCry different Wof environment in which they 

groups : or ' From the women s health aspect, factories fall into three 

accoriimodarion 'anr^ f n?- r rr'' 31 f*I do y ed large- numbers of women workers and provide 
accommodation and facilities adapted to their special needs They have a well-trained 

supervisor of women's personnel. Such a welfare worker is able m study the women 

theSTeUrun factories' mT ** "*, th the i ob most suited to their ability. I" 

leduced to a minimum w T Y a tfae effects on health of blackout ate 

conditions° Adeonate n„, °f S d< ? ctors are also available who understand industrial 
C /oi r? nS ' . clec l , iate canteen facilities are provided 

r apidlv^ a cxterrfed^an^'^m e iv ,a he e b 1 ^ 0 ^a d -^ t a"f °f j, vwnen ’ s ]abo ' lr and " hich havc bc “ 
rapid y extended and may be housed in ill-adapted buildings Often it has not her" 

be satisfacto^. am “ f “ Y tramed "’ 0man We,fare officcr - Canfeen arrangements may not 

(3) There are numerous small factories where, pre-war, men onlv were employed. These 
have not the financial background of larger works and the conditions to whTch conscripted 
women are subjected may be far from satisfactory. r 

Women in the last two groups may not have the advantage of medical supervision 
of a works doctor tramed to appreciate industrial risks. They seek the aid of alien* 
overworked practitioners some of whom have never been inside the factory and have no 
personal knowledge of the conditions under which women are employed. ' 
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cases have been demonstrated or described by Graham-Little, Dore, Beatty and Speares, 
and mvself. On the glabrous skin the eruption is usually of the lichen pilaris_ or 
plano-pilaris type. On the scalp, and sometimes in the axillte and on the pubic region, 
follicular, horny papules are seen, and these are followed by atrophy of the follicles 
with consequent alopecia. There may be typical lichen planus of the buccal mucosa. 
Forman and I have observed cases of this type occurring after injection of metallic 
salts, such as bismuth and gold. 

Discoid Purpuric Pigmented Eruption. — Robert Klaber, M.D. 

A young married woman, aged 29, for the last two months has had a macular eruption, 
most marked on the buttocks and thighs, and less extensively on the front of the arms 
and forearms, the backs of the knees, and the dorsum of the foot. The size of the lesions 
varies from that of a pinhead to a shilling. Mostly they are Same-coloured (orange- 
scarlet), with a purpuric or telangiectatic element still visible on glass pressure. There is 
no irritation, and the patient has good health otherwise, except for occasional headaches, 
which are unilateral, though not associated with any other symptoms of migraine. For 
four or five months, about twice a month, she has taken a tablet of anadin, which is 
said to contain three grains of phenacetin, three of aspirin, with a little caffein and 
quinine. The eruption has some of the features seen in cases resulting from adalin. I 
have not previously seen any eruption of this kind associated with phenacetin. I have 
included two similar cases here some years ago ( Proceedings , 1934, 27 , 815 and 1032) 
as atypical examples of Schamberg’s disease and have seen others here and elsewhere. 
Further experience suggests that such cases do not strictly belong within the confines of 
Schamberg’s disease or Angioma Serpiginosum. They form a quite distinct if still 
nameless group showing some of the features of each of these diseases. 

Elephantiasis of the Ears, in a Non-boxer. — Geoffrey Duckworth, M.R.G.P. 

For more than three years J. B„ a gas worker, aged 34, has noticed thickening of the 
ears with an itchiness of the skin and periodic weeping. When first seen a few months 
ago, the cars were impetiginized and very swollen: in places, such as behind the lobes, 
lobulated swellings were present. At the present time both ears show conspicuous oedema 
— lymphatic in type — and the lobulated swellings persist. 

J. B. has never boxed and never remembers having been in any brawl, when his ears 
might have been struck. The Wasscrmann reaction is negative. No improvement 
followed a course of sulphalhiazole. Definite improvement followed the application of 
1% gentian violet in 25% industrial spirit. 

The condition is apparently due to lymphatic obstruction resulting from a streptococcal 
invasion. 

The President : I have had one or two similar cases. Such a condition can be labelled 
streptococcal lymphangitis. Treatment by X-rays will do more than local applications 
or- internal medication with the sulphonamide group. 


? Schamberg’s Disease. — A. Murray Stuart, F.R.C.S. 

Man, aged 47, treated for secondary syphilis in 1919. He then received 8-7 g. neo- 
kharsivan- His Wassermann reaction remained negative for a year and he was told that 
he needed no further treatment. 

He remained well until 1938 when an eruption appeared on the legs and spread to 
the buttocks, flanks and arms. The lesions first appear as groups of pin-point reddish 
spots. The patches slowly enlarge and become pigmented. Fully developed patches 
present a brownish pigmentation. They are not raised. The skin feels a little roughened, 
individual patches have cleared up but others have appeared and he has never been clear 
since. 

I first saw him in June 1939 when I found his Wassermann reaction was strongly posi- 
tive. Since then he has had 36-3 g. neoarsphenamine and 15-2 g. of bismuth. The 
Wassermann reaction remains unaltered and the skin lesions have been quite unaffected 

Biopsy (Dr. Freudcnthal): The main change is a fairly dense infiltrate in the upper 
part of the cutis, arranged in patches. These patches are localized around a great number 
of newly formed capillary vessels. There is an erdema in the papillarv bodv, the epidermis 
is spongiotic in places, and there are a few parakcratotic nuclei in the'otherwise unchanged 
horny layer. A small amount of melanin is present, also traces of haimosidcrin 

The presence of melanin and hsemosiderin tends to confirm my diagnosis of Schambem’s 
disease. Against the possibility of the lesions being due to syphilis is the fact that intensive 
treatment has left them quite unaltered. Parapsoriasis is another possibility but marked 
pigmentation is unusual in this condition. 1 ' ™ 

April — Dermat. 2 
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polymorphonuclear leucocytes which tend to collect in the more superficial layers of the 
rete malpighi. The stratum granulosum is absent anti the stratum corneum is replaced 
by a very.' thickened layer "of nucleated horn cells.. embedded in *o considerable amount of 
coagulated scrum. The pars papillaris is ccdematoiis, its capillaries being -dilated-and 
the tissue densely infiltrated with numerous small lymphoid cells and hyperplastic con- 
nective tissue celts. 

Dr. \V. Freudenthal: This case shows a great variety of lesions: psoriasiform, 
eczematoid, lichen-planus-like. There are also lesions consisting of a small, cir- 
cumscribed cutaneous infiltrate showing no changes or very little change in the over- 
lying epidermis. I think it is primarily a cutaneous disorder of the reticulosis group, 
perhaps a premycosis. 

Dr. H. W. ALLF.n : The size of the individual lesions is significant. The ty pical 
lesions of lichen planus liypertrophicus are seen on the backs of the hands. 

Dr. Elizabeth Hunt : I have recently seen a similar condition in a woman with 3 
ten days’ history of a very irritating rash on the forearms, lower parts of the tn g 
and the soles. At the last site there were typical lichen papules; elsewhere the 
dition suggested a guttate psoriasis eruption, but the scales were adherent aim 
bases of the lesions had a deeper purplish hue than one sees in psoriasis, i 
not make a definite diagnosis. . . 

Dr. J. E. M. AVtGLEY : Many of the lesions in this case seem to me eharactemtic 
of ordinary psoriasis and I should be chary of labelling the case by any other na 

Dr. A. C. Roxburgh : I agree with what Dr. Wigley has just said. 

Dr. Muende : It is difficult to associate psoriasis with the ulceration of f 1 
I agree with Dr. Freudenthal that the epidermal effect is secondary. It is only 
the infiltration reaches a certain size that the epidermal changes become sigmnean . 


Pseudopelade (Brocq) with Involvement of the Beard Area. — I. Muende, M.R-C.P- 

A. J., male, aged 58. Past history. — A few pustules appeared on the scalp about t"^ 
months ago; these soon led to the formation of a carbuncle which, on healing, r* 51 
in the local loss of hair. _ 

He was first seen by me two years ago when lie had extensive pseudopelade , j c 
involving about three-quarters of the whole scalp and slight perifolliculitis of the 
hairs. Examination of the urine revealed marked glycosuria and later investigaj^ 
confirmed the diagnosis of diabetes. During the last twelve months the scalp lesions 1 
extended and he has developed similar patches over the right ramus of the jaw. 

Dr. H. W. Barber : I think this case is one of lupus erythematosus of the 
with patches on the face and neck. There still seems to be confusion between p= , 
pelade, folliculitis decalvans, the severer forms of keratosis pilaris, and lichen pi- 
with cicatricial alopecia. 

Dr. Muende’s case is certainly not one of pseudopelade. That condition begiA 
as small oval or irregular bald patches, arranged close together. These patches • 
cicatricial and sharply defined, with a smooth wax-like surface. Their follicle: t * 
been destroyed, but no scales, horny plugs, broken hairs, or telangiectases ate - ; 

By confluence of adjacent patches relatively large areas of cicatricial alopecia 
result, but the outlines of the original components can usuallv..be distinguished- n 
vertex of the scalp is as a rule first 'affected. ' Although the sclerosis is secondary' 
inflammatory process, clinical signs of inflammation are absent, except that at . ( 
edges of the patches may be seen faint, rose-coloured haloes around the hairs ‘ 

are doomed. j-c-prent 

Folliculitis decalvans, so often confused with pseudopelade, is an entirely cimei > 
condition, both clinically and aitiologicallv. Folliculitis decalvans begins as a 
patch, usually on the vertex. The centre is cicatricial and bald, and at the peripn 
are hairs which at the mouths of tlieir follicles reveal red inflammatory points, soa ! 
times with actual pustulation. I think that folliculitis decalvans is comparable to u 
cicatricial form of sycosis barbie and, like it, due to infection with .S/uTVmcrffrr 
aureus. This organism alone has been recovered on culture. In pseudopelade » 
organisms have been isolated, and the histology suggests that a blood-borne toxin >- 

^fivo 5 "other conditions — the severe form of keratosis pilaris (k.p. atrophicans) and 
•lichen planus, usually of the pilaris or plano-pilaris type, with cicatricial alopccia-' 
have also been confused with folliculitis decalvans and pseudopelade. The forn-e 
ic cle-wlv i congenital anomaly allied to or a variety of ichthvosis. Cases have bee 
recorded in which one or other parent was ichthyotic. The condition labelled- b 
Taenzer ulervthema ophryogenes is merely part of this abnormality In severe ca.e- 
it mnv in time become almost bald, and the eyebrows and eyelashes are lort. 

Tte association ?f lichen planus with ’cicatricial alopecia is well recognized, and 
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. In the adult cvpe the explanation of these observations is to be found in a special 
dysfunction of the liver which we were able to verify by a number of clinical facts and 
laboratory findings. Barber (1932) describes two illustrative cases. 

To these I can add from mv personal experience other cases which developed light- 
sensitivitv after obviously suffering from liver disorder. [Full paper to be published.] 

In veterinary medicine as well as in research work the connexion between liver damage 
and light sensitization is very clearly indicated. Geel-dikopp> a cattle disease occurring 
in South Africa which renders the animals light-sensitive, is caused by allowing the cattle 
to feed on certain plants, especially Tribulus and Lippia. The work by Rrmmgton and 
Quin revealed that the light sensitization was brought about by the action on the liver 
of certain toxic substances contained in these plants. The poisonous substances caused 
a well-marked jaundice and this hepatic disturbance, according to the authors’ opinion, 
must be looked upon as fundamental to the development of the symptoms of light- 
scnsitization and its skin manifestations. In pursuing their researches Rimington and 
Quin showed that even liver damage caused by experimental obstruction of the main 
bile ducts, e.g. the ligation of the common duct, was able to produce severe sunlight 
sensitization with all its consequences on exposure to the sun. 

During the attacks of eczema the urine of the patients regularly showed an increase 
in indican and especially urobilin, often in abundance, so that the urinary output of bile 
pigment exceeded that in the faces — an unmistakable sign of liver damage. A marked 
cholesteroltemia was always present, sometimes accompanied by a decline of cholesterol 
esters in the blood. The galactose tolerance test also showed liver deficiency. Finally, 
as was first shown bv Barber and his collaborators, light-sensitive patients (adult type)' 
have abnormal bacterial flora in the faces and symptoms of liver deficiency attributable to 
absence of normal bile in the intestine. 

Quemer has shown that livers of animals partly exposed to ultraviolet or X-rays and 
partly protected against those rays exhibited a complete disappearance of the vitamin A 
in the liver cells thus exposed. Earlier experiments undertaken by the writer make it 
clear that the liver cell always contains vitamin A, which it needs for its normal function- 
ing. The toxic influence of thyroxine on the liver which leads to a complete disappearance 
of glycogen from the liver cells, can be successfully counteracted by administration of 
vitamin A, and glycogen storage can thus be achieved again. In severe Graves' disease 
and in the experimentally-produced thyrotoxicosis by administration of thyroid gland, 
the liver cell completely loses its glycogen; this can be prevented by administering 
vitamin A. Moreover, vitamin A has been shown essential for the formation of normal 
bile. If vitamin A is lacking the bile loses its stability of suspension and precipitations 
occur leading to gall-stone formation. That vitamin A has a marked influence on the 
epidermal layer of the skin is shown not only by the cutaneous signs of vitamin A 
deficiency, but also from the good effects of the vitamin on healing wounds. 

In view of this connexion between liver and skin and vitamin A, various preparations 
of vitamin A were employed in attempts to eliminate light-sensitivitv. External application 
of vitamin A' oil or ointment caused considerable irritation. Subcutaneous or intradermal 
injection also produced marked eczematous reactions closely resembling those precipitated 
by exposure to sunlight. By processes of elimination it was found that comparativelv 
crude natural esters of vitamin A as well as the solvent (arnchis oil) emploved would 
produce similar reactions. Eventually it was found, however, that highly lefined prepara- 
tions of natural vitamin A esters in butyl or ethyl phtbalate produced little or no eczematous 
reaction but still contained the factor producing immunity against photosensitivitv. 

I therefore undertook to try a number of fractions. Finally a product known as L.C. 22“ 
(British Drug Houses Ltd.) was tried and found not only to be therapeuticallv active, 
but its injection produced no untoward effects. 

Discussion 

Just as the rashes following exposure to sunlight do not produce an immunity to the 
rays, the artificial reactions are not followed by immunization: on the contrary, the severe 
rashes increase the susceptibility. It was also possible to produce an outbreak on the skin 
of light-sensitive patients which resembled in every respect the original eruption. More- 
over the rash only occurred on the exposed parts. This latter observation is comparable 
to a well-known experiment by Bloch (1913). 

B e must therefore assume that the rays of the sunlight activate a toxin most probably 
of intestinal origin — which escapes destruction in the liver. As in Bloch’s experiment, 
in our cases only the sensitized areas reacted to the injections. In other cases of eczema 
• C I , n lff tlons P rov °ked more generalized reactions, areas not previously eczcmatized being 
involved. Moreover, our results can he regarded as a support of the opinion of Rich (193jf. 
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J- E. M. \\ IGLEY : Many of the lesions appeared to me exactly like those which 
Dr. J. M. H. MacLeod has demonstrated to me personally as “ Parakeratosis Varie- 
gata In his textbook (Diseases of the Skin. J. M. H. MacLeod, p. S47) he places 
this in the retiform variety of parapsoriasis, which is the diagnosis 1 should apply to 
this case. 

P r - A. C. Roxburgh : I considered the case much more like parapsoriasis than 
Schamberg’s disease. In the latter one does not find all the alteration in the texture 
of the skin which is segn in this case. I should have described it as parapsoriasis. 

Papulonecrotic Tuberculides and Old Tubercular Keratitis.— Henry' C. Semon, M.D. 

(President) 

A young Jewess, aged 22. Except for the cicatrices of healed lesions of many recurrent 
attacks over fourteen years, she has only one active necrosing papule at present, which 
can be seen on the dorsum of the proximal phalanx of the left ring finger. There are 
many pitted scars over the knuckles of both hands — a common site for this disease. Last 
year when I saw her with Mr. E. Wolff, the ophthalmologist at the Royal Nordiern 
Hospital, she exhibited active lesions of similar type in both nasomaxillary grooves, 
close to the alar cartilages, behind both ears, under the breast, and a few on the scalp. 
She was having treatment for the keratitis, which affected both cornea: and caused an 
extreme degree of lacrimation and photophobia. The two circular depressed scars on 
the flexor aspect of the right forearm are the sequela: of two Mantoux tests — the most 
vigorous reactions I have ever encountered. Radiographic examination of the chest proved 
negative although apical infection had been reported. The cutaneous manifestations 
appeared to involute after three injections of solganol B oleosum, but the sequel may 
well have been “post” rather than “propter hoc”, for as in the present small relapse, 
previous nodules had tended to heal spontaneously in from two to three weeks. The 
treatment had no effect on the keratitis which proved refractory to all the usual local 
and general measures, including diathermy, tuberculin and general ultraviolet ray therapy. 
The symptoms eventually responded to the fever induced bv small intravenous doses of 
T.A.B. vaccine (for protein shock), 50-100 million at ten-day intervals. There was one 
other unusual feature: in the left frontal area there was a definite and localized patch ot 
alopecia. It was diffuse and not complete. There were no stumps or anything else suggest- 
ing alopecia areata, and there was no scarring or atrophy. Dr. Barber, a year or more ago, 
suggested the possibility of lupus erythematosus, but I think the complete recovery of the 
hair has put that possibility out of court. 

I was particularly interested in this symptom because some five years previously mv 
house physician requested treatment for "so-called alopecia symptomatica and after three 
months without improvement, she suddenly developed' a genital form of tuberculosis and 
eventually succumbed to the disease. 


Solar Dermatitis in Adults. [ Abridged ] 


By A. Adler, L.R.C.P., L.R.C.S.(Ed.) 


The first systematic investigation on lesions of the skin caused by light was made by 
Barber, Howitt and Knott (1926). Bazin, Hutchinson, Adamson, Fox, Crocker and 
McCall Anderson had earlier reported a number of cases which, however, had not been 
thoroughly investigated. 

Photosensitivity of the skin may be so pronounced that the patient may be compelled 
to live in a dark room because the skin reacts by becoming swollen and red (in patches) 
and inflammation may proceed to blistering and ulceration. Deep folds and cracks also 


may appear. 

The primary cause of the disease is, at present, unknown. It seems to be an allergic 
susceptibility of the skin to sunlight According to Barber there are two groups, a juvenile 
type in which the disease dates front earliest childhood (hydroa-vacciniforme or mstivale) 
and an adult type which first appears after 20 years of age. In the juvenile type, the 
sensitizin'* agent is htentatoporphyrin and the condition is therefore a type of h ami a to - 
porphyria 6 congenita. From mv own more detailed examination of the adult type it is 
evident that fecal porphyrin, which is not infrequently present, is not the cause of the 
skin eruptions. Urinarv porphyrin is never present :n these cases. Further, in the adult 
tvne the skin lesions (in contrast to the juvenile type) arc always superficial, confined to 
the epidermis and never show scarring after healing. A marked hypochlorhydria (or even 
achlorhydria) is often present as well as abnormal bacterial flora of the feces resulting 

in indicanuria. 
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or alternatively an atypical granuloma annulare. Dr. Gray agreed that this should be 
considered. ' . . 

In 1938 she consulted me, and I regarded the case as one of atypical lichen planus of 
the obtusus type (not, of course, the so-called lichen obtusus corneus, the term formerly 
applied to prurigo nodularis). There rvere on the backs of the hands scratch-lines with 
flat papules which closely resembled those of lichen planus, and I erroneously thought 
that these clinched the diagnosis. 

In 1942 the eruption had spread considerably and was a characteristic example of 
lichen ruber moniliformis, or, as Wise and Rein call it " morbus moniliformis lichenoides ” 
(Arch. Derm. Syph., Chicago, 1936, 34. 830), for now the characteristic moniliform 
arrangement of the papules was evident on certain areas, notably the wrists, lower forearms, 
and ankles. 

v The clinical picture, is very striking. The distribution is more limited than in the case 
described by Wise and Rein (a male aged 38), the limbs only being involved. Two features 
deserve special emphasis — the exact symmetry, and the fact that wherever the papules 
occur there is a bluish discoloration of the skin due presumably to capillar}’ stasis. This 
affects the backs of the upper arms and forearms, the hands (the papules are present 
on the palms and sides of the fingers as well as on the dorsal surfaces), the lower thighs, 
and the legs. ’ Here and there in the bluish areas are clear islets of white skin with no 
papules. This bluish condition of the skin is comparable to that so frequently seen in 
females, particularly in adolescent girls, on the legs and upper arms; associated with 
increased deposition Of subcutaneous fat and keratosis pilaris (erythrocyanosis crurum 
puellaris). In these cases there are often definite pads just above the ankles due pardv 
to fat and partly, I think, to lymphatic stasis. Similar pads are well seen in this patient 

The elementary lesions vary in size an‘d in colour apparently according to their age. 
They are raised papules, firm, somewhat resilient to the touch but not “ shotty ”. The 
more recent ones, as exemplified by those on the deltoid regions and near the posterior 
axillary borders, are pale-yellow and waxy-looking. The older ones, which, I think, are 
situated chiefly on the areas that are bluish-red in colour, are themselves dark red. The 
lesions are for the most part very closely aggregated, forming in some parts a mosaic 
pattern and in others the characteristic moniliform chains. In places, however, they are 
more discrete, for example on the elbows. It would seem that the oldest papules flatten 
down and tend to disappear spontaneously. This has occurred, for example, on the dorsal 
surface of the feet. 

An examination of the blood showed some degree of simple anaemia. The differential 
leucocyte count showed a slight relative lymphocytosis. There was no eosinophilia. 

Histology (Dr. W. Freudenthal). — The papules are marked by areas of apparently rarefied 
connective tissue which stains only faintly with' eosin. Wien stained with thionin 
according to Hoyer these areas show an extensive, dense, fine-fibrillary net-work stained 
metachromatically pink, thus indicating the presence of mucin. 

Regarding the classification of this condition Wise and Rein quite rightly came to the 
conclusion that it was not a lichen planus, but a “ morbus ” of its own. I think we are 
entitled to include our case of lichen moniliformis in the myxoedema group. It might 
be termed “ myxoedema moniliforme ” and be regarded as a variety of myxoedema 
papulosum. (This case will be published later in full.) 

Dr. F. Parkes Weber: I think the general appearance and the history of this case 
point to some endocrine disease, and what endocrine disease can one think of as more 
likely than some abnormality in thyroid function ? In spite of the lack of exact 
evidence I believe that a dysthyroidosis, not necessarily a hvpothvroidosis or a hyper- 
thvroidosis, will prove to be at the root of the trouble. 

f >r - H. W . Barber: I am in agreement with Dr. Parkes Weber that some endocrine 
disturbance is primarily responsible 'for this condition. ,Dr. P. M. F. Bishop did not 
think it necessary to investigate the basal metabolic rate. He considered that oestrone-, 
rather than thyroid-deficiency was present. The patient has already taken thyroid. ’ 

Lieut— Col. D. M. PillsbURY (U.S.A.M.C.) : This case seems to correspond very well 
with that reported by Wise and Rein. There may be a possibility of amyloidosis in this 
patient, and I would like to suggest that intradermal tests for amyloid With Congo red 
be done. . ’ 

Dr. Barbf.r : Wise and Rein did stain for amyloid in their case, but without success. 


Periarteritis Nodosa. — G. B. Dowling, M.D, (Shown by 'E van Jones, F.R.C.P.). 

Boy, aged 15. For past year has had nodules on amis, shoulders and hands. Thev 
commenced while he was in hospital with an attack of rheumatism with swollen joints. 
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who opposed Cranston Low's (1924) conception of allergy being regarded as an attempt 
at ridding the body of the infecting agent. The best immunity can be brought about 
where the least allergic reaction is. produced (Rich and McKee, 1934). We find the same 
in our cases : the less reaction the better tire improvement. 

Now the fact that reactions with these vitamin A ester preparations were not only 
obtained in light-sensitive eczema but in ordinary' eczema as well shows that the antigenic 
factor in the preparation is not strictly specific.- Barber in a paper on the significance 
and pathogenesis of certain dermatoses draws attention to the production of autogenous 
antigens in the body to which sensitization might develop; the primary antigens being 
multiple and often of different source. Functional deficiency of the liver must be regarded 
as the main centre for the formation or non-destruction of the secondary' autogenous 
antigens well in conformity' with Mainwaring’s experimental result of deriving anaphylo- 
toxin or secondary antigen from the liver as the cause of anaphylactic shock in sensitized 
dogs. 

In practically every patient treated in the course of this investigation the reactions 
disappeared and healing began as soon as the preparations used were highly purified. 
Most probably the clfcct was due to their enabling the liver cells to deal properly with 
the autogenous antigens. When this recovery of the liver had been slowly achieved, even 
pieparations previously causing violent reactions were well tolerated. What is it in the 
preparation that achieves the desired result? It is most unlikely that it is the vitamin A 
since vitamin A alcohol and synthetic vitamin A esters have no curative effect. On the 
•other hand oils like olive and arachis oil which were used as solvents gave reactions by 
themselves. We are therefore forced to assume that it is a certain factor always accom- 
panying vitamin A esters in nature in minute doses that is responsible for bringing about 
the good results observed. ' 

I want to thank Dr. Barber who kindly gave me every facility to carry out this work 
in his Department at Guy’s Hospital. 
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[ January 21 , 1943 ] 

Lichen Ruber Moniliformis (Morbus Moniliformis Lichenoides: Wise' and Rein; 
Myxcedema Moniliforme: Freudenthal). — P. B. Mumfoud, F.R.C.P., and H. W 
Barber, M.B. (Case shown by Dr. H. W. Barber). 


Mrs. M. H., aged 45. No children. In 1924 she began to suffer front rheumatic symptoms 
and an erythematous eruption. She later developed an eruption on the hands (? ecze- 
matous), which lasted for six months. 

The existing' eruption has been present for about six years. It appeared first around 
the ankles, the localization apparently being determined by the pressure of die shoes. 
Later the legs became involved, it was thought front pressure by gaiters and stirrup-leadters. 
The backs of the hands, wrists, and elbows were subsequently affected, and more recently 
the eruption has spread to the upper arms, forearms, palms, and thighs. Apart from the 
apparent effect of pressure, it was noted that, as in lichen planus, lesions appeared in 
scratch marks.. 

Two years ago she sustained a Pott’s fracture of the right ankle. After this she began 
to suffer from pain and swelling of both ankles, and stiffness with some tenderness and 
swelling of the fingers. She also appears to have had some infection of her urinary tract, 
presumably due to the Bacillus coli. 

1 j n ]937 £) r . Mumford considered the diagnosis of xanthomatosis, but the blood 
cholesterol was almost normal. A glucose tolerance curve was also within normal limits. 

SI e also saw Dr A. M. H. Grav in 1937, who at first thought that the eruption might be 
„ r ;,-r ‘inscribed myxcedema of die papular type and noted that her appearance was some- 
a 5“ ..p-pestive of generalized mvxcedenia. Dr. Freudenthal to whom a section was 

bmitted suggested- the possibility of a papular myxcedema on histological grounds. 
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three firm, dome-shaped papules about 1 cm. in size. There are no subjectite symptoms. 

Previous history . — He had a haemoptysis in 1939, and was sent to Switzerland. He was 
considered cured in 1940 and went back to his work. He soon had another hemoptysis, 
and was found to have a cavity in the right apex. He was treated at Midhurst by artificial 
pneumothorax and phrenic avulsion. In 1942, he developed a pleural effusion and went 
to the Osier Pavilion, Oxford. Fluid is still present. He does no work, but otherwise 
leads a normal life. 

Pathological examinations. — Sputum: Though examinations have frequently been done, 
they have been found positive on only two occasions since 1939. 

Wassermann and Kahn reactions negative. 

Biopsy : Dr. A. H. Robb-Smith and Dr. W. Freudenthal, examining the sections, found 
collections of giant cells, more suggestive of a foreign body granuloma than of a tuber- 
culosis. Many of the giant cells have enclosed in their cytoplasm one or several small 
round particles, which under the polarizer show double refraction as e.g. silica particles 
do. Thev disappear, however, by micro-incineration. 

Comment . — The question of silica is interesting, as the man is a mining engineer, and 
has spent his life in Australia, Burma and the Gold Coast, though mostly engaged in 
mining gold and tin from alluvial sources, and only for a short time in 1911 in hard 
rock underground gold mining. The report of the radiologist. Dr. Kemp, is that the lung 
picture is not incompatible with silicosis. Skin lesions due to blood-borne silica have, as 
far as is known, never been described. 

Dr. W. Freudexthal : Silica particles in the skin may give rise to a pseudo-tuber- 
culous granuloma. Perhaps Dr. Carleton will have an opportunity to investigate other 
lesions and to find out whether they also contain doubly refractive bodies and what their 
nature is. 

Dr. I. Muexde : May I suggest another diagnosis, namely, tuberculoid leprosy. 
This man has been living in areas where leprosy is endemic and, besides the suspicious 
tuberculoid lesions, he has numerous nodules on the tongue and buccal mucosa. These 
cases have been observed and investigated very thoroughly by Wade whilst working 
in the Philippines. The histology, in my opinion, lends support to the diagnosis. 
Although bacilli are not present in the tuberculoid lesions they may be found in the 
nodules. 

Dr. Parkes Weber : Are there any recorded examples of lesions of this annular 
type due to silica ? One would have thought that if silica did travel in the blood circu- 
lation to the extremities, it would produce single papules, not annular lesions. I cannot 
understand the formation of a spreading ring with healing in the middle through local 
holding up of silica in the capillaries of the skin. 

The President: I think the diagnosis in this case might be assisted by a Mantoux 
test. If the patient proves hyperallergic it would favour the tuberculous nature of the 
lesions. I have such a case in hospital at the moment. She has a papulonecrotic type of 
tuberculide on the back and chest and several large plaques with an ulcerating tendency 
on the legs and both elbow regions. The biopsy was not conclusive of a tuberculous 
tetiologv, but the Mantoux test was strongly positive and resulted in local necrosis and 
a focal reaction in all her lesions. A further point of interest was the temporarv effect 
of a single intravenous injection of a gold salt — sanocrysin 0 05 g. The reaction was 
alarming. Pyrexial polysvnovitis affecting the wrists and knees mainlv. ensued the 
following day, and persisted for a week. When this subsided a marked improvement 
m the skin lesions was noted. As far as could be ascertained by auscultation and 
f ra j c v'‘? mmat ' on there were no tuberculous foci in the lungs, and there was no history 
ot adenitis at' any time. The patient had nursed for some time in a sanatorium. 


Circinate, Linear Eruption on Face. — A. C. Roxburgh, M.D. 

Mrs. N T ., aged 32. Patient of Dr. A. Coleman, Croydon. History . — Married eleven vears, 
one daughter, aged 4. About May 1942 a small red patch was noticed in the suprasternal 
notch This gradually extended into a line which, when first seen on December 8, 1942, 
formed a V in front of neck extending as a faint red line up the sides of the face just 
lnlront of ears, over the temples and across the forehead just below the hair margin, 
lhcre was a separate, but exactly similar, ring on the upper and lower evelids around 
eac i palpebral fissure, and another around the mouth. The latter is believed to have 
rtarted from each angle of the mouth. There was a fifth small ring underneath the chin, 
tffc line consisted of a slightly red, slightly raised, slightly scaly continuous ridge about 
- n m. wide. There was no alteration in the texture of the skin" over which the eruption 

— i — i i i t'* , . .* . 


Wn« Said t0 h T passe ?*. Thc cn, P tion itched only when hot. Dr. Coleman had had 
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He was in hospital for nine months, fairly well but for slight pyrexia. When the nodules 
first appeared they were red and tender and as time passed they became bluish. He now 
has a blue motding over the greater part of his body except the chest. The nodules, 
or lumps, arc still appearing. 

Apart from the skin, there are no symptoms. The cardiovascular and other systems 
are normal. ' 

Other investigations. — X-ray of the chest, the Mantoux test, electrocardiograms, three 
or four blood cultures and cerebrospinal fluid examined on three occasions — have shown 
nothing abnormal. One of the nodules was excised and showed a perivascular infiltration 
with eosinophil cells. 

We came to the conclusion that this was a case of periarteritis nodosa. 

Dr. F.- Parkes Weber : Periarteritis nodosa is one of the diseases which are much 
under discussion nowadays. There is a considerable literature bearing on the subject. - 
The present case is anatomically a case of periarteritis nodosa; under the microscope 
one sees nodules of periarteritis or periarteriolitis. A few chronic cases — as evidenced 
by biopsy — have I believe been recorded with ultimate recovery. 

Dr. H.vW. Barber : I took a case into Guy’s at the request of Dr. Geoffrey Evans. 
It had been extensively investigated. He suffered severely from a generalized prurigo. 

- I should have thought that, clinically, it was a case of Hodgkin’s disease, but he had 
an eosinophil count of over 50% and he was labelled as a case of eosinophil 
leukaemia. I asked Dr. Douthwaite to see him and he said that the diagnosis 
lay between Hodgkin’s disease and periarteritis nodosa. He thought if one 
cut sections of certain organs one might find the typical histological features of the 
latter disease. I do not know much about periarteritis nodosa, but I should have 
thought that the eosinopliilia was too high. 

Lieutenant T. W. Murrell, Jr. (U.S.A.M.C.) : In an American hospital we have 
a case diagnosed as periarteritis nodosa in which .mild skin lesions are present. 

He is a coloured man, aged 37, who has been a cook on active duty, for about 

five years. About three months ago he noticed mild swelling of his legs, particularly 
the calves, and about two months ago pain in the muscles of the calf and some pro- 
gressive swelling. He is very particular what he eats and his diet has been deficient 

in many ways. He was sent into hospital mainly because he had this slight swelling 
of the legs. He also had some nodules on the lower part of the legs and the calf muscles 
were painful on pressure. We were interested also to note that he had pain in the 
muscles of the forearm. We considered the question of vitamin deficiency. He ban 
an eosinophil count of 9%. He has now developed renal insufficiency, and the 
nodules on the calf show a typical picture of periarteritis nodosa. He has polyneuritis, 
which I happen to have seen in two other cases. We have not yet seen in this case, which 
may r be fairly typical, any skin lesions apart from a mild erythema. 

Dr. C. H. Whittle : I saw a case of Professor Ryle’s of periarteritis nodosa in 
which there were certainly no cutaneous lesions present. The features, as far as 
I remember, were continued bouts of fever with a suspicion of endocarditis. Blood 
cultures were, however, repeatedly’ negative. 

I would like to ask Dr. Evan Jones if he can throw any light on the endarteritis which 
is present, at any rate in one of the arteries he was showing in one of the sections; 

Is endarteritis as well as periarteritis a feature of the disease ? 

Dr. Evan Jones : This happens to be the fourth case I have seen in six months. The 
cause of the disease is unknown. About 70% of the cases run a febrile course, and show 
lesions around the small and medium-sized vessels. The lesion starts around the 
periphery of the vessel with a polymorph and eosinophil infiltration. Later on it spreads 
into the media, and then aneurysms may develop. Some of the nodules in the skin 
may be due to aneurysms. They are not uncommon on bigger vessels, and the organs 
which are commonly affected are the kidneys, heart, liver, spleen and central nervous 
system and sometimes the peripheral nerves. Any organ in the body can be involved 
in periarteritis nodosa. Later pn there is involvement of the ultima with clotting, which 
diminishes the blood supply to various organs. Most of the patients who have peri- 
arteritis nodosa end with renal insufficiency. As far as I can gather from the literature, 
authors are prepared to give figures for different organs, but I cannot find any per- 
centage incidence of skin lesions ; they say skin lesions are sometimes erythematous, 
sometimes papular, but they give no percentage. 


Case for Diagnosis. ? Annular Tuberculide. ? Cutaneous Silicosis. — Alice Carleton, M.B. 

A W. R., a man, aged 63. On chest, back, arms and legs are numerous oval, annular 
lesions with central atrophy, and marginal, apple-jelly coloured papules. They first 
appeared in 1941 as small papules, about / cm. in size, and a year later they had enlarged 
ana become annular. . On the inside of the cheek and on the dorsum of the tongue are 


/ 
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apparent. The patient himself had never noticed them before. A biopsy performed 
bv Major J. H. Twiston Davies, shows the typical changes of the elastic tissue (elastorrhexis 



Pseudoxanthoma elaslicum. Broken-up elastic fibres encrusted with calcium salts, x 40. 

and elastoclasis). By v. Kossa’s silver nitrate method these broken-up elastic fibres of 
the lesions are found encrusted with calcium salts. • 

The prognosis for vision is unfavourable in a high percentage of this condition. The 
patient was boarded out of the Armv. 


Urticaria Pigmentosa in an Adult (Telangiectasia Macularis Eruptiva Perstans, ‘Barber 
and Parkes Weber Type). — L. Forman, M.D. 

Mrs. H., aged 22. At the age of 15 years, discoloured patches noticed on chest, arms 
"h ® ur ‘ n S t * ie P ast years, lesions have spread to involve the greater part of 

the face. Healthy woman, menarche at age eleven, normal. No abnormality on 
general examination. On the legs there are numerous reddish-brown lesions becoming 
somewhat irritable and more red when warm. On the thighs, the macules are redder, 
and show some telangiectatic vessels on compression. On the arms, there are numerous 
telangtectatic lesions. On the chest, there are a few brown lesions and a number of 
P a i5 J orown macules on the back. Over the face is a network of pinkish-brown macules. 

I he wide distribution over the face and the telangiectatic character of the lesions recall 
the type described by Barber and Parkes Weber. 


Urticaria Pigmentosa with Unusual Atrophy, in an Adult. — L. Forman, M.D. 

Ly j ‘S cd ?6. Had been under treatment for acute articular rheumatism with 
fever, this had subsided when he came under observation. Skin lesions had been present 
lor h\c: months, and the rheumatism had occurred a month after the onset of the rash 

thf ZS arC3S ’ ma ". 1 i V on thc tnmk ' vith a fcw on ‘he proximal parts of 

S ti, d h n U ? pl : r arms - rhe >' vaned from 3/8 in. across to older one* 1’/ j n 
wfm- The Sma!!cr . !esions wcre hluish in colour, a little raised from ihe surface and 
< W H S m ° rC promm . ent and red ' vhcn rubbed. They were occasionally irritable and 
, parof t^.-r S ^V° n ° f thC f °’h cular orifices, suggesting some ccdema of the upper 
p rt of the cutis. The larger areas had a yellowish tinge or were white in colour, recalling 
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to the muzzle area and a salicylic and benzoic acid ointment. When seen again on 
December 31, 1942, die line across the forehead had descended to 1 in. below the anterior 
hair margin and had become irregular with a loop descending nearly to the left eyebrow 
at its inner end. A new loop had appeared around each angle of the nose. The area 
X-rayed was less obvious than it had been and the eruption was less irritable all over but 
much the same otherwise. Ammoniatcd’ mercury ointment was then prescribed and 
another 100 r of X-rays given to each side of the muzzle. Since then 1 have not seen her 
until to-day. I have thought of syphilis, psoriasis, tinea, and ervthema annulare centri- 
fugurn as possible diagnoses, but none seems really to fit the case”. 

Dr. F. W. Jacobson : I wonder .whether the patient has ever taken phenolphthalein ? 

Dr. ROXBURGH : T have not asked her, but it is not like any eruption from phenol- 
phthalein that I have ever seen. 

Dr. Barber: I should have thought that this was an erythema annulare centrifugum 
of the Darier type. 

Dr. AV. FREUDENTHAL : The case reminds me of Dr. Brain’s case of ? granuloma 
annulare shown at the meeting of May IS, 1939. ( Proceedings , 32 , 1403.) 

Dr. ROXBURGH : 1 have referred to the “ Corpus Iconum Morborum Cutaneorum •’ 

but I cannot find an illustration really like this case. 

' Dr. Parkes WEBER : The fact (according to Dr. Roxburgh’s clear account and the 
patient’s own evidence) that the lines did shift their positions suggests after all the 
possibility of an erythema centrifugum. of Darier’s type, although the case appears 
unique. 

Dr. F. Sherrv-Dottrioge : I think the case is very similar to Dr. Braim’s which 
began under the chin and spread out on to the chest. I remember seeing that case a 
few months ago and, although the narrow margin had extended, the eruption was 
fading. 

Lieut.-Col. D. M. Pillsbury (U.S.A.M.C.) : I agree with Dr. Barber that this con- 
dition falls into the so-called “ fixed erythema ” group, although I have inever seen 
the exact counterpart of the condition presented by this patient. I recall some 5 ’^rs 
ago reviewing this subject in the “ Jadassohn Handbuch ” and the “Nouveffe 
Pratique ” and being rather overwhelmed by the large number of terms which have 
been applied to variants of this co-ndition. By way of treatment, I would suggest 3 
trial of light applications of solid carbon dioxide or carbon dioxide “slush”, rhis 
■would be rather tedious, but could be tested in a small area first. The slight local 
reaction produced has had a beneficial effect in similar cases in my experience. 

I have had no experience of protein shock therapy in these cases. 

The President : Dr. Barber advised a trial of sulphanilamide. His suggestion is 
that these cases are streptococcal in origin. 


Angioid Streaks with Pseudoxanthoma Elasticum (Gronblad-Strandberg Syndrome). 

Major R. E. Wright and W. Freudenthal, M.D. 

Male, aged 24, dark. Past and family history, nil important. Has one sister, hot 
examined. Angioid streaks first observed 12.9.42 at routine examination Military Optical 
Centre by Majors Fergus and Gluck 

Patient had no complaint. R.E.V. 6/18, L.E.V. 6/12. With glasses 6/6 each eye. 
Lenses and vitreous bodies clear. The discs and vessels are within normal limits, as also 
the fovea: and their immediate surroundings, although the macular areas are invaded 
by streaks. There is no pallor of the macular areas. The peripapillary regions are markedly 
affected. An irregular series of incomplete smoke-coloured rings with interspaces in 
parts paler, in parts darker, than the general eve grounds, form the hubs of a series of 
well-defined smoky-brown angioid streaks which radiate in all directions. Wider than 
the retinal vessels near the disc, they appear to taper to a finish about 4 d.d. out. The 
larger clefts are often flanked by pale borders, bounded in turn by a more smoky zone 
of eye ground. There are occasional pale spots throughout the fundi, and a fine powdered 
appearance most marked in mid-peripheral semicircles to the outer aspects of the maculx. 
There are no hemorrhages. Some of the streaks in the finely mottled mid-periphery are 
of capillary fineness and appear to end in the dark dots.- (Coloured drawings of fundi 
were shown.) 

Skin: Skin changes are only found in two symmetrical areas on the lower abdomen, at 
a distance of two inches to the right and left of the umbilicus. These two areas, four 
-nd three inches respectively in diameter, contain a great number of small cutaneous 
“odulcs or short streaks. The lesions can be seen or felt only with difficulty, but by 
” t i ie s kin thev become more distinct and a whitish-yellow colour becomes 
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The differential diagnosis is between pemphigus vegetans and epidermolysis bullosa 
hereditaria. For the former we have the clinical appearance and the apparently spon- 
taneous development, but in a case of this severity and duration one would expect more 
general disturbance, lesions of the mucous membranes and Nikolsky’s sign. For epi- 
dermolysis bullosa hereditaria, the appearance of the condition so soon after birth and in 
the other twin and the absence of general disturbance seem to favour the diagnosis. But 
the fungating and condyloma-like lesions and the absence of the disease in the ascendants 
made us hesitate to pronounce the diagnosis 

To the two varieties of epidermolysis bullosa hereditaria, as classified first by Hallopeau, 
later by Siemens, namely* (1) the* dominant hereditary tpidermolysis bullosa simplex; 
(2) the epidermolvsis bullosa dystrophica of recessive inheritance, the French dermatologists 
Nicolas, Moutot and Chariot added a subvariety of the latter type, the forme ulcero- 
vegetante d’epidermolyse buUeuse dystrophique. They report a case of 3 children born 
of a healthy couple, who had an eruption consisting of bullte which developed into slowly 
progressive, chronic, ulcerating and vegetating lesions. There was dystrophy of the nails 
and stenosis of the pharynx, following ulceration. They connect the case which, in respect 
of the skin lesions, the familial occurrence and the appearance soon after birth, much 
resembles ours, with epidermolysis bullosa dystrophica, because of its congenital, familial 
character, the bullous eruption and the dystrophy of the nails. Later nail lesions 
appeared and reports were received of similar eruptions in two cousins of the patients. 

The President : I confess I have never seen so severe a case of “the hereditary type 
of epidermolysis bullosa. I have never seen one with fungations. The general con- 
dition of the child, considering the condition of the skin, is extraordinarily good. 

Superficial Basal-cell Carcinoma. — F. S. Airey, M.R.C.P.E. 

A man, aged 43, shows a scarring lesion of the upper part of the left cheek, involving 
the lower eyelid. Ectropion is present. In the scar, and particularly at its margin, are 
raised portions which have the character of the spreading edge of a bas'il-cell carcinoma. 

I first saw him at the Leicester Royal Infirmary in January 1943, when I was satisfied 
that the lesion was a superficial basal-cell carcinoma. 

The history is that a “ boil ” appeared on the left cheek eight to nine years ago. A 
diagnosis of lupus vulgaris was made (not by a dermatologist) and ultraviolet irradiation 
(Kromayer) was given intermittently for some years. Ultimately the patient ceased 
attendance. He states there was improvement after this treatment but that recrudescence 
followed a bruise. Since then the lesion has received no treatment and has spread steadily. 

The case is presented first because of the original diagnostic error which led to inappro- 
priate treatment and allowed the lesion to spread unchecked, second because I believe the 
features of a superficial basal-cell carcinoma are here well illustrated, and finally to invite 
discussion as to the most suitable method of treatment, particularly with reference to 
the eyelid. 

In other cases I have found it sufficient to curette the lesion and apply diathermic 
coagulation to the visible residues and active periphery. During the follow-up period 
some further attention may be required. There is sound scar in parts and I prefer some 
more discriminating method than X-ray or radium. Ultimately the help of the plastic 
surgeon is likely to be required for reconstruction of the lower eyelid, which offers its own 
special problems. 

Should the case be passed over to the surgeon immediately? We know the growth is 
superficial and it should be possible to excise it completely and repair the defect with a 
free full-thickness skin graft. An alternative would be to destroy the growth first with 
diathermy. X-ray or radium and then to repair such defect as remains. 

Dr. Prosser Thomas : I have recently had a case very like this one, a flat basal- 
cell carcinoma of the cheek with involvement of the lower eyelid and ectropion. He 
also, incidentally, had been treated for some years as lupus vulgaris. He has now 
been treated with Chaoul therapy bv Dr. Smithers at St. Thomas’s Hospital with a 
very good immediate result and has been referred to the plastic surgeon for recon- 
struction of the eyelid. 

Pyogenic Granuloma of the Chin, Associated With and Dependent Upon a Dental 
Alveolar Abscess.— F. S. Airey, M.R.C.P.E. 

A woman, aged 43. was first seen at the Leicester Royal Infirmarv in October 1942. 
She had a typical pyogenic granuloma overlying the symphysis mentis, 15 mm. in diameter 
and hemispherical in outline. It had been present for some months, bleeding and 
discharging pus from time to time. 
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xanthoma or scleroderma. The epidermis was loose and there was a feeling of thinning of 
the cutis, suggestive of some atrophy. There were lesions on the anterior axillary folds in 
which the epidermis was so- redundant that it gave the impression of a soft mole or the 
cutaneous lesions of von Recklinghausen’s disease. The skin was not dermatographic. 

Section of one- of the early lesions . — Some (edema of the cutis. Dense collection of 
mast cells, forming a band throughout the mid-cutis. 

Section of an older lesion . — Similar dense collection of mast cells throughout the mid- 
cutis. The elastic tissue is deficient in this area. 

Dr. Parkes Weber : As to the first case I think it is one of urticaria pigmentosa in 
the adult of somewhat telangiectatic type. I suggest that in a graded sfcries of cases 
at one end one would place the typical case of urticaria pigmentosa and at the other 
end one would place the much rarer typical telangiectasia macularis perstans. 


? Fox-Fordyce Disease. — Geoffrey Duckworth, M.R.C.P. 

Miss A. M., .aged 56. Complained of intense irritation in the axilla:, around the nipples, 
and over the pubis for the past year. 

On examination. — A lichenoid eruption is present — rather shiny papules, violaceous in 
the axilla:, and reddish on the areola of the right breast, with isolated ones on the left. 
No lesions have been seen on the pubis. Many of the papules show a central dimple. 

Last menstrual period six months ago. The previous one, and the one before that 
were separated by several months and were profuse. 

She has had a fractional dose of X-rays: stilboestrol 1 mg. daily, for twelve days, and 
a lotion containing lead and tar, but with no relief of the irritation. 

Suggestions for treatment will be welcomed. 

Dr. ROXBURGH: I should think it is probably a case of Fox-Fordvce disease. The 
distribution of the lesions seems to fit in with that. The case I showed six months ago 
was much more pronounced and it improved very markedly with stilbccstrol, 1 mg. daily 
by mouth. When I reduced it to 1 mg. on alternate days she derived less benefit. At 
first the axilla: did not improve at all with X-rays, but only a few months ago I gave 
400 r to the left axilla and subsequently to the right which did make a considerable 
difference but by that time she had improved a great deal on stilbccstrol. 

The stilbccstrol may start the menstrual periods again in Dr. Duckworth’s patient. 
My patient was already having periods ; she was much younger ; 20 odd years of age. 
The President : It seemed to me that the papules in the axilla: were not typical of 
the Fox-Fordyce type. I am more in favour of lichen planus, although I confess that 
the localization is entirely against that diagnosis. Perhaps it is a little early to say sne 
is not responding to stilbccstrol. To the best of my knowledge such cases always do 
respond; it is a very specific treatment. Has anv member ever seen a case of Fox- 
Fordyce disease which has not responded to stilbccstrol? 

. Dr. Roxburgh : I have not seen many cases of the disease. 

The President : I have seen two or three and they have all responded extremely well 
to stilbccstrol either by injection or by mouth. 

Case for Diagnosis. ? Epidermolysis Bullosa Hereditaria. — Therese Kindler, M-D. 

(for Dr. R. T. Brain). 

N. H., a 3-year-old male child, has had a bullous eruption uninterruptedly since 
fourteen days after birth. A twin brother died from a similar affection. Parents and 
another baby well. No history of similar disease in the family; no consanguinity of the 
parents. 

Bullae of varied size appear on normai skin on any part of the surface, sometimes 
provoked by trauma, but not confined to exposed regions. Some bullx heal without 
scarring, others — particularly on the face — develop into ulcerated and vegetating lesions 
with slow peripheral extension and no tendency towards healing. The moist areas of 
axilla and anus show papillomatous, condyloma-like excrescences. Mucous membranes 
arc unaffected: nails and hair, normal. Nikolsky's sign not present. No irritation or 
general disturbance. No seasonal changes. No abnormality found in ear, nose, throat, 
chest or abdomen. Blood picture normal, except for anamiia. Wassermann and K.lhn 
negative. No pyrexia, except a few insignificant rises. 

Patient has been consecutively treated with blood transfusions, sulphanilamide and 
sulphathiazole per os, sulpharsphenamine injections and high doses of vitamins A and D, 

B C and P Locally, gentian violet, triple dye, sulphathiazole powder, ung. hvd. oxid. 
flavu’m have been tried, also covering all the lesions with tulle gras and leaving them 
undisturbed. No treatment had any effect. 
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rhe neck,, in the axilla:, and a short distance along the inner side of each upper arm. 
Just beyond the loose areas there is a zone giving the appearance suggestive of “ peau 
d’orange ”, although the follicular orifices do not appear enlarged and there are no 
comedones. , 

On palpation the loose skin feels soft and thickened and can he moved freely over the 
underlying body as if no subcutaneous fat were present. There is definite absence of 
elasticity, and the skin does not spring back if an attempt is made to stretch it. 

There is no noticeable pigmentary anomaly in other areas, nor any overextensibility 
of the joints. ... 

This appears to be a typical case of dermatolysis, originally described by Alibert in 
1832. The condition is rare, and though cases have been reported by various authors, 
the last case shown in this Section was that of Sequeira ( Proceedings , 1916, g. Sect. Derm., 
84) which was associated with congenital morbus cordis and kyphosis. 

It is hoped to investigate this case more fully and to report later. 

Dr. F. Parkes Weber : I' think this is the most wonderful case of cutis laxa that 
I have seen. It is not, of course, cutis elastica, although in the literature cases of cutis 
elastica are mixed up with cases of cutis laxa. I think that there are cases half-way 
between cutis laxa and cutis elastica. What is heeded is careful microscopical exam- 
ination of clinically typical cases. The present case of cutis laxa is perhaps a mono- 
symptomatic incomplete form of the Ehlers-Danlos syndrome. Typical cases of the 
Ehlers-Danlos syndrome show fragility of the deep cutis better than any of the 
incomplete cases, but they often show the cutis laxa and the hyper-extensibility of the 
small joints very' imperfectly. 

Dr. W. Freudenthal : Not many cases of this rare condition have been examined 
histologically and the reports differ a great deal. In some cases neurinomatous changes 
like those in von Recklinghausen’s disease have been found. 

Dr. Parkes Weber : The cutis laxa in the present case is so excessive over the abdo- 
men that it looks at first as if the patient were wearing a flesh-coloured garment. Here 
I agree it resembles the skin flounces and pendulous curtains of rare cases of von 
Recklinghausen’s neurofibromatosis. 

Dr. W. N. GOLDSMITH : I am interested in the somewhat “ peau d’orange ” appear- 
ance of the skin in the region of the breasts and the back of the neck. The skin between 
the pilosebaceous orifices is raised into fine firm ridges, leaving the orifices themselves 
relatively depressed. In several cases of Ehlers-Danlos syndrome, on the contrary, I 
have noticed the hair follicles, especially below the knees, to be prominent. The “peau 
. d’orange ” changes are not present in those areas where the skin is lax. 

The President : It would be interesting in years to come to see whether the 
symptoms just described by Dr. Goldsmith are really prodromal, to the cutis laxa which 
is so obvious on the abdomen. • 


Folliculitis Decalvans (de Quinquad). — L. Forman, M.D. 

Mr. F. W., labourer, aged 52. 

Sixteen years’ history of pustules commencing around chin and then involving limbs, 
armpits, pubic area and scalp. 

He shows blepharitis, conjunctivitis, and crusted lesions on the face. Large areas on 
the forearms, thighs, and lower legs show absence of hair, but no obvious scarring or 
pustules. Similar area of alopecia without pustules over pubic area. Eyebrows scanty. 
Around scalp, extending as a band above the ears, completely smooth, hairless, slightly 
atrophic area, bordered by perifollicular pustules. 

I showed this case because of the very considerable area of baldness of the scalp which 
had been produced by the staphylococcal folliculitis. 

The amount of scarring of the bald scalp and limbs is surprisingly slight. 


Case for Diagnosis. ? Sarcoid. — C. H. Whittle, M.D. 


G. W., married woman, aged 51. History of one year’s duration of itchy nodes or 
papules on the upper third and inner sides of thighs, and on the left wrist on its volar 
aspect. Climacteric symptoms are present, with hot flushes and amenorrhcca since one 
year ago, but the patient is otherwise well. Previous personal and familv historv, nothing 
of note. ' • ’ ° 


The lesions consist of three plaques up to one inch in diameter on right thigh near 
groin and four smaller ones on the opposite thigh. Also an aggregation of papules on 
the front of left wrist. The papules which comprise the lesions are suggestive of lichen 
planus, especially on the wrist, in that they are bluish-red, flat-topped, angular in outline 
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I believed it to be caused by a median mental sinus draining a dental alveolar abscess, 
and this was confirmed by intra-oral X-ray examination. 

All the teeth were removed and discharge from the granuloma ceased immediately. 
The growth itself was removed by the diathermic snare. Microscopic examination of the 
tissue confirmed the nature of the lesion. - 

[The patient was not presented but a colour nhotograph, dental X-rav film and sections 
were shown.] 

I have myself seen about six such cases in the past three years. The underlying cause 
is not always appreciated, and I have known instances where these granulomata have 
been removed and have recurred because the existence of a sinus and the abscess which 
it drained was not suspected. 



Intra-oral X-ray photograph showing dentil alveolar abscess in the case of pyogenic granuloma. 

AIL my cases have been over the symphysis mentis, the course no doubt having byen 
determined by gravity. But I am informed that such sinuses may take an unlimited 
variety of routes and point at various places on the surface of the face. 

I may add that the granulomata were seemingly adherent to the mandible, due to 
fibrosis and induration of the soft tissues. 

I regret that I did not ask for an X-ray photograph of the track of the sinus employing 
a radio-opaque medium. 

I have not seen this condition described as an entity in textbooks but have lately 
read an article on “cutaneous fistulas of dental origin”, that deals with the subject 
(Wende, R. C., and Solomon, H. A., 1942. Arch. Derm. Syph., Chicago, 46 , 665). 

Dr. Parkes Weber: What is really meant by granuloma pyogenicum? I had an 
idea it was one of the terms used for rare pedunculated strawberry-like growths some- 
times observed growing from the fold at the root of the nails. There has been a great 
deal of literature on the subject, especially Ln France. They have been called, as far 
as I know, human “ pseudo-botryomycoma ”, somewhat resembling lesions seen m 
cattle due to true Botryomyccs. I suppose that the term granuloma pyogenicum might 
include any granulomatous lump caused by one of the pyogenic microbes. 

Dr. Duckworth : Median mental sinus was (I think) first described in this country 
by Hamilton Bailey. I published a case in 1940 (Brit. /. Derm., 52 , 57), which seems 
to be similar to this one. 

Dr. AlREY : I refer to this condition as “ granuloma pyogenicum ” because the lesion, 
clinically and microscopically, is a granuloma. Since this granuloma is produced by 
pus and fails to recur when the pus is removed, it seems to me that the name is 
appropriate. 


[February IS, 1943] 

Dennatolysis (Cutis Laxa). — J. E. M. Wici.ey, M.B. 

Mrs. K. F., aged 29. No children. 

About two years’ history. Skin of abdomen and middle area of back has become loose. 
No subjective symptoms. She has lost rather less than 1 stone in weight over this period 
but feels quite "well and is able to do a full day’s work. She appears a healthy woman 
and routine physical examination reveals no abnormality of any internal organs. 

From about the level of the breasts to the upper ends of the thighs the skin over the 
n'nrlnmen and on the flanks appears to hang loosely, giving the impression of a loose cover 
% chair or sofa as if too big for the enclosed trunk. The whole of the loose area 
-pears pinker than the surrounding skin. The same condition is seen on the sides of 
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• When I saw her she presented numerous scars with gangrenous ulcers on the left breast 
and below the left scapula. No systemic disease was present and the \\ assermann was 


negative. . 

The nature of her occupation. renders access to chemicals easy. 

Addendum. — Histological report (Dr. Robb-Smith) : The appearances are exactly 
comparable with those found in either a chemical or thermal bum and would probably 
support a diagnosis of dermatitis artefacta. 

The President : Have you tested the lesions with litmus ? There is a proprietary 
alkaline and caustic cleaning agent which twice in my experience has been the cause 
of lesions such as these. The cases were in domestic servants, and, being labelled 
“ Dangerous to the skin ”, it doubtless occurred to them that it would be useful for 
their purpose. Treatment in these cases is difficult without the aid of a psychiatrist. 


Sporotrichosis. — Clara hi. Warren, M.R.C.S., L.R.C.P. 

Mrs. E. S., aged 59. Three weeks ago, she was in such a condition that it was necessary 
to proceed at once with treatment, without waiting for the results of the culture which 
1 made. 

The history is that three months ago, while pruning rose-trees, she pricked her arm 
on a thorn. Within a week a large, purple-coloured swelling had developed. Pink pus 
discharged very freely through several openings in the centre and at the periphery of the 
abscess. She had two feverish attacks and these were followed by an increase in the 
swelling and in the discharge of pus. She was admitted to hospital for surgical treatment, 
owing to development of lymphangitis, oedema and adenitis of the arm. She was given 
sulphapyridine, with some amelioration of the local condition. The abscess, however, 
had not healed when she was discharged. 

When I examined her there was a raised soft nodule, three inches across, on the 
extensor surface of the left forearm. It was deep brownish-purple in colour, and showed 
irregularly placed small ulcers in the centre and near the margin of the swelling. The 
edges of the ulcers were undermined, and pus could be expressed from one ulcer to another, 
under bridges of soft skin. The skin over the pockets, and between the ulcers, was raised, 
and had a “ quilted ” appearance. 

No granulation tissue could be seen. Where healing had occurred, the scar was soft 
and easily damaged. Residual thickening of the regional lymphatics could be felt, leading 
to the epitrochlear gland. 

Scrapings from the undersurface of the skin over a pocket of pus showed fine mvcelia, 
but culture, taken two days after the treatment was begun, did not grow mvcelia or spores. 

To-day, three weeks after specific treatment for sporotrichosis was started, the “ quilted ” 
appearance is still present, and subcutaneous pockets of pus can still be seen. Treatment, 
which is being continued, bas consisted of potassium iodide by mouth, gr. xv three times 
daily, local ultraviolet light to the abscess on alternate days, and twice daily applications 
of 5% sulphathiazole in saline. 

The President : Sporotrichosis is very rare in this country and perhaps our Trans- 
Atlantic colleagues would add their comments. 


Lieut. T. W. Murrell, Ir. < U.S.A.A1.C.) : I have been fortunate enough to see four 
cases all occurring in soldiers during manoeuvres in the southern part of the United 
States. The men just picked up an accidental scratch from a thorn and most of them had 
n ? • id . ea bo ' v t * le f £ ot Shortly afterwards they noticed a simple infection on the arm 
u lC l , to c l ea r up. The lesions soon developed into large single abscesses and 

the characteristic nodules appeared on the arm. I think one would rarelv be able to 
make a diagnosis of sporotrichosis without seeing the little nodules along the lymphatic 
channels of the arm ; these often do not appear where one would imagine the lymphatics 


Before we saw the cases all kinds of applications had been made to the original 
lesions and we assumed that it would be very difficult to isolate the organism from 
one of the abscesses. \\ e excised one of the nodule; in all cases, macerated it in normal 
saline, and put the material on a suitable media, and eventually a diagnosis was made 
developed S C3Se S ' nuSes had been l ,resent i 1 have never seen ’a case in which sinuses 

thl h ? n c ? 5e i 5 are re515 , ta . m t0 treatment ; we gave iodides by mouth, iodine solution to 
the Singie lesions and m one case X-rays. I think the method of cutting the nodules 
and macerating them m normal saline may be of help in making a diagnosis The 
treatment was fairly successful but rather slow. b lne 

? fa . sence j °? nodules up the arm and, furthermore, according to the description 
Of the original lesion, I would hesitate to call this case sporotrichosis ae -cnption 
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nnd occur in the usual distribution, but the thigh lesions are infiltrated and the plaques 
have sharply defined raised margins, with a tendency to flatten in the centres. There are 
no lesions to be seen on the mucosa:. 

Mantoux reaction positive. 0-1 c.c. of 1:1,000 human (O.T.) gave 2 cm: wheal and 
flare. 0-1 c.c. of 1 : ! ,000 bovine (O.T.) gave 2-5 cm. wheal and flare. Control negative. 

X-ray of chest: No evidence of tubercle. 

A diagnosis of lichen planus hypertrophicus was made tentatively and a biopsy done 
to confirm this and to exclude amyloidosis, but it showed a tuberculoid structure, suggestive 
of sarcoid, and no amyloid changes. (Section shown.) 

A Wassermann test is being done. 

This case presents some difficulty in diagnosis. If it is similar to other cases which I 
have seen I should expect these lesions to resolve either spontaneously or with some sedative 
treatment leaving nothing hut a little superficial scarring and Digmentation. 

Dr. Parkes Weber : A superficial inspection brings two other diseases to my mind : 
a kind of lupus disseminatus, and what we seldom see nowadays, Kaposi's so-called 
multiple hmmorrhagic sarcoma, but the microscopical examination should settle the 
question. 

Addendum (C. H. W.). — The Wassermann test is positive. The lesions have responded 
to antisDecific measures. 


? Parapsoriasis. — C. H. Whittle, M.D. 

E. T., a man, aged 30. Nine months ago an eruption started on the left calf and spread 
over the legs and trunk. It never cleared completely but there was a recrudescence four 
weeks ago. The original diagnosis had been pityriasis rosea. 

The lesions consist of bluish-red slightly infiltrated plaques as much as one inch in 
diameter, rather irregularly distributed over the lower abdomen, back and thighs. There 
was slight scaling when first seen and the scales had their free margins directed towards 
the centre of the lesion in the fashion of pityriasis rosea. The reaction to scratching 
was not characteristic of psoriasis. Lesions have recently appeared also on the upper arms- 
extensor surface. Some of the lesions appear to have a purpuric element. 

There was no glandular enlargement and no history of venereal disease, nor of drug 
taking. 

Wassermann negative. Hess test (capillary resistance) negative and normal. 

Biopsy : Slight oedema of prickle cell layer and parakeratosis, leucocytic infiltration ot , 
subpapillary layer of cerium, fairly dense, lengthening of interpapillary processes, no sign 
of extravasation of red cells. - 

The diagnosis that first occurred to me was pityriasis rosea, but the eruption has been 
present for nine months, 

A likely diagnosis then was parapsoriasis because some of these cases do start fik e 
pityriasis -rosea. I. may -have missed the purpuric element at first, but it is there now. 
There is not a great deal of scaling. Biopsy showed a reaction rather like a mild psoriasis 
with cedema of the prickle cell layer and leucocytic infiltration. There was no evidence 
of extravasation of red cells. 

Dr. Parkes Weber : Is lichen ruber planus considered to be excluded by the micro- 
scopical examination ? 

Dr. C. H. Whittle ; No : but I do not think it is lichen planus. 

Dr. Prosser Thomas : This eruption suggests a condition described in America a 
lew years ago by Sulzberger and Garbe {Arch. Derm. Sybil., Chicago, 1937, 3 e > 24/), 
which they named “ A distinctive exudative discoid and lichenoid chronic dermatosis • 

Addendum (C. H. W.). — Another biopsy has been done of a very early lesion, which 
shows well-marked extravasation of red cells into some of the papillae and normal epidermis. 

? Artefact. — A. Murray Stuart, F.R.C.S. 

Miss L. T., aged 37, a chemist’s assistant, gave a history of having been in and out of 
hospital since 1938 suffering from metrorrhagia (due to diffuse adenomyosis and atrophy 
of the" endometrium) and culminating in subtotal hysterectomy in 1941. About this time 

her fiance was reported missing. , . 

In 194 9 she began to develop a series of lesions on her left hand, buttocks, perineum, 
n f deik left knee and foot, left scapula and left breast. She is right-handed, 
doctor reports that the lesions have all commenced in the same way with an 
erythematous patch which rapidly turns black and sloughs and that no treatment has 
had any permanent effect. 
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President — P. Battwens, M.R.C.S., L.R.C.P. 

[January 13, 1943] 

The Anatomical Basis of Physical Medicine with Special 
Reference to the Peripheral Nervous System 
By Professor H. A. Harris, M.D., M.R.C.P., 

Anatomy School, University of Cambridge 

It is unfortunate that Physical Education and Physical Medicine have still to be firmly 
established as sciences and arts devoted to preserving and strengthening the bodily con- 
stitution — for it is now years since the philosopher, William Locke, so defined them. 
Physical medicine most face the task of restoring and maintaining in the injured both 
self-respect and earning capacity by keeping in view continuously the three prime necessi- 
ties of fresh food, fresh air and adequate exercise of all the systems of the body. 

In view of the recent publication by the Nerve Injuries Committee of the Medical 
Research Council of an Atlas, “ Aids to the Investigation of Peripheral Nerve Injuries ”, 
it is worth while to consider the extent, if any, to which sound scientific work on the 
cutaneous supply of the skin, and the action of muscles has penetrated into practice 
in the wards of the hospital and in particular to the departments of physical medicine. 
The grouping of facts to make hypotheses, laws or principles calls for historical perspec- 
tive. It will therefore be worth while to trace the origins of our knowledge of the innerva- 
tion of the skin and muscles of the limbs. 

The Secmental Nerve 

The first essential is to grasp the pattern of the distribution of a typical segmental 
thoracic nerve with its neurotome or neural segment concerned with the distribution of 
nerves to the skin segment or dermatome, to the voluntary somatic muscle segment or 
myotome, and to the involuntary splanchnic segment or splanchnotome. In the illustra- 
tion (fig. 1) the ventral motor root arises by a number of rootlets. It turns laterally and 
is joined by the dorsal sensory root, in the course of which is a nodular swelling, the 
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E)r. Warren : The patient told me she had nodules up her arm before I saw her. 
When I saw her there was palpable thickening where the nodules on the front of the 
arm, as described by the patient, had evidently been. The thickening gradually dis- 
appeared within a fortnight of the potassium iodide being given. 

\ 

Pityriasis Rubra Pilaris of Late Onset. — E. W. Prosser Thomas, M.D. 

T. W., a man aged 71. Past and present general health good. No previous skin disease. 
Eruption began about one year ago as diflusc Assuring hyperkeratosis of palms and soles 
which was followed by spiky follicular hyperkeratosis of backs of Angers soon generalizing 
to produce well-marked nutmeg-grater effect. Eruption has nr/iv passed into more or 
dess universal branny desquamation with yellowish colour, though grouped blackish horny 
-cones are’still to he seen on the hacks of the Angers. 

In this case the onset of the eruption is late in life — at the age of 70. Pityriasis rubra 
pilaris usually occurs in much younger persons, at any rate within the Arst half of life. 

1 have the impression that this disease may he commoner in America than in this country; 
there it is definitely classiAcd among vitamin A deAciency diseases. In a recent paper 
O’Leary, for instance, states that vitamin A is curative in it {Arch. Derm. & Syph-, 
Chicago, 1942, 46 , 628). I have been giving this patient vitamin A, 12,000 units daily 
by mouth for nine months. The dosage may have been too small. It is difficult to say 
whether or not the disease is pursuing its natural course, as it is so rarely seen here. . 

Dr. C. H. AVhittle : We have not had more than one or two cases in our practice. 

I can only remember one which was under observation when the work on vitamin A 
came out, and we gave her about 100,000 units of vitamin A per day for several weeks 
without the slightest change. I should like to hear what our American colleagues have 
to say because the accounts in the American literature were encouraging. 

Major Emerson Gillespie (U.S.A.M.C.) : I think we can say that this disease is rare 
in America. I have had a case recently in which we used large doses, 200,000 units 
a day, and I did not notice a marked improvement. I am sure my colleagues vroui 
agree that the reports may be a little more optimistic than anything we have -ee 
personally. 

Dr. L. FORMAN.:. I have been watching a lady who has had repeated attacks 0 
pityriasis rubra pilaris and who generalizes as this man has done. She had vitamin 
injections, so that there was no doubt that she did absorb it, and there was no appare 
effect at all on her disease. ■ 

Another interesting feature of the case was that before each attack— and I have set' 
her in three now — she has a very definite weakness of her arms. She says she knows xrti en 
she is going to have an attack because it is difficult to hold her arms up. That weaknes 
persists during the height of the illness and when she is better — we have been treatin., 
her with T.A.B. intravenously — the weakness disappears. I wonder whether other- 
have noticed the association of muscular weakness. 
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The broad localization of function in me spinal cord is clearly depicted in fig- 3. 
The thoraco-lumbar sympathetic outflow from the lateral horn cell lies between the 
two enlargements' for the limbs. The first three somatic cervical nerves are devoted 
to movements of the head and neck and subserve posture in particular: the 4th cervical 
nerve sends most of its fibres into the diaphragm and is devoted to respiration. I he 
lower four cervical nerves and the 1st thoracic, by their anterior primary divisions, form 
the brachial plexus; the lower four lumbar nerves and first three sacral form 
the lumbo-sacral plexus for the lower limb. At the two ends of the central nervous 
svstem are found two special arrangements designed in particular to control the integrity 
and efficiency of the orifices, sphincters and glands at the cranial and caudal ends of _the 
bodv. These are the bulbo-cranial parasympathetic outflow anteriorly in the 3rd, /th. 


FIG. 3. — T. R. Elliott’s diagram of 
the nerves efferent from the central 
nervous system in the mammal. 

A, the non-ganglionated ordinary 
motor nerves to striped muscle, which 
are distributed segmentally. On the 
left side these arc omitted for simplicity, 
and only tht autonomic or ganglionated 
visceral nerves to plain muscle are 
indicated. Of these, B is the cranio- 
cervical outflow in the vagus, &c. ; 
C, the thoraaco-lumbar or sympathetic 
proper ; D, the sacral outflow, or pelvic 
visceral nerve to the bladder and colon. 
All these subdivisions contain both 
motor and inhibitory nerves. 

C 1 is the sympathetic ganglion-cell ; 
02 , the para ganglion -cell secreting 
adrenaline, the chief mass of these being 
concentrated to form the medulla of 
the adrenal gland, though a few, even 
in adult life, may be found elsewhere in 
relation to the various sympathetic 
ganglia. The black rectangle inner- 
vated by the nerves from the cells C 1 
represents the mass of plain muscle 
which is also stimulated by adrenaline, 
that is by the secretion of C 2 . 

Afferent sensory nerves and their 
posterior root ganglia are all omitted 
from the diagram. Their course from 
the viscera is not clearly known. (From 
Brain, 1DI3, 35 , 313.) 



9th and 10th cranial nerves, and the sacral parasympathetic outflow posteriorly from the 
2nd, 3rd and 4th sacral nerves. 

Innervation of tiif. Skin of the Limbs 

The first indication of the upper limb bud appears during the third week of embryonic 
life as a slight swelling in the lower cervical region. During the fourth week, the base 
of the limb bud lies at the level of the lower four cervical and 1st thoracic vertebra;. 
In the fifth week the core of the skeleton and pre-muscle tissue appear, as hand, wrist, 
elbow and shoulder become more clearly marked. The nerves of the brachial plexus 
push their way into the pre-muscle sheath surrounding the cartilaginous core, liv the 
end of the sixth week most of the muscles of the arm and forearm are easily recognized, 
the muscles of the hand are still forming and most of the branches of the brachial 
plexus found in the adult arc present. The development of the lower limb follows 
the same pattern, the stages being a few days later than in the upper limb, and the 
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posterior root ganglion. The two roots join to form- the common or mixed nerve trunk, 
which soon divides into a posterior primary division to supply the skin and musculature 
of the back, and an anterior primary' division running ventrally in the costal parietes to 
supply the skin and musculature of this region. This anterior primary division gives of! 
a lateral branch which emerges near the mid-axillary line and gives off two branches 
which run dorsally and ventrally to supply the skin of the flank. The anterior primary 
division ends in a terminal branch which supplies the skin and muscle of the ventral wall. 
Thus the trunk of the embryo (fig. 2) shows, three longitudinal bands, supplied 
respectively by posterior primary division, lateral branch of the anterior primary 
division and terminal branch of the anterior primary division. Two other rami 
are given ofE from the mixed segmental nerve, the white ramus communicans which 
supplies the involuntary muscle of the blood-vessels, arrectores pilorum and sweat glands 
by way of the sympathetic system and the meningeal branch which runs back to supply 



FIG. 2.— Human embryo of .about 
f»i weeks showing the ttvo lunb , . 
on the territory of the flank, supP - or 
by the lateral branches of the ant* , 
primary division of the segnie 
nerves. (No. 801 in Professor j-* 
Hill’s collection at University Co U £ » 
London.) 


the structures in the spinal canal, including the spinal cord, its vessels and its raemng • 
This segmental neurotome, so clearly demarcated m the thoracic region, is disrupted » 
the cervical lumbar and sacral regions by the development of the two large plexuses mi 
rhe limbs a superior cervico-brachial plexus and an inferior lumbo-sacral plexus, m 
,; mh nlex’uses are formed entirely of the anterior primary divisions of the nerves; no 
nostenor primary divisions participate. It is still a matter for discussion as to whether 
Hmb plexus consists of the lateral branches of the anterior primary division or of the 
..rmin-il branches of the anterior primary division or of both. In the diagram (fig- 
die skin of the limb and the musculature are represented as supplied by the lateral branch 

° n ^u„ rhnnro-Iumbar outflow of white rami communicantes for the sympathise efferents 
l 1 ? ? ^ sweat elands and arrectores pilorum is localized in the spin?! cord ovei 

to blood-' e.. . • fronl t he 1st dorsal to the 3rd lumbar segment. The efferent 

that region i ' ^hnotoines have, so to speak, been telescoped to lie within the portion 

nerves spinal cord which extends from the upper limb enlargement to the lower hmb 

enlargement. 
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The broad localization of function in the spinal cord is clearly depicted in fig. 3. 
The thoraco-lumbar sympathetic outflow from the lateral horn cell lies between the 
two enlargements for the limbs. The first three somatic cervical nerves are devoted 
to movemlnts of the head and neck and subserve posture in particular: the 4th cervical 
nerve sends most of its fibres into the diaphragm and is devoted to respiration. lhe 
lower four cervical nerves and the 1st thoracic, by their anterior primary divisions, form 
the brachial plexus; the lower four lumbar nerves and first three sacral form 
the lumbo-sacral plexus for the lower limb. At the two ends of the central nervous 
svstem are found two special arrangements designed in particular to control the integrity 
and efficiency of the orifices, sphincters and glands at the cranial and caudal ends of the 
body. These are the bulbo-cranial parasympathetic outflow anteriorly in the 3rd, 7th, 


FIG. 3. — T. R. Elliott’s diagram of 
the nerves efferent from the central 
nervous system in the mammal. 

A, the non-ganglionatcd ordinary 
motor nerves to striped muscle, winch 
are distributed segmentally. On the 
left side these are omitted for simplicity, 
and only the autonomic or ganglionated 
visceral nerves to plain muscle are 
indicated. Of these, B is the cranio- 
cervical outflow in the vagus, &c. ; 
C, the thoracico-lumbar or sympathetic 
proper ; D, the sacral outflow, or pelvic 
visceral nerve to the bladder and colon. 
All these subdivisions contain both 
motor and inhibitory nerves. 

C 1 is the sympathetic ganglion-cell ; 
C 2 , the paraganglion-cell secreting 
adrenaline, the chief mass of these being 
concentrated to form the medulla of 
the adrenal gland, though a few, even 
in adult life, may be found elsewhere in 
relation to the various sympathetic 
ganglia. The black rectangle inner- 
vated by the nerves from the cells C 1 
represents the mass of plain muscle 
which is also stimulated by adrenaline, 
that is by the secretion of C 2 . 

Afferent sensory nerves and their 
posterior root ganglia are all omitted 
from the diagram. Their course from 
the viscera is not clearly known. (From 
Brain, 1913, 35 , 313.) 



9th and 10th cranial nerves, and the sacral parasympathetic outflow posteriorly from the 
2nd, 3rd and 4th sacral nerves. 


Innervation of tiie Skin of the Limbs 

The first indication of the upper limb bud appears during the third week of embryonic 
life as a slight swelling in the lower cervical region. During the fourth week, the base 
of the limb bud lies at the level of the lower four cervical and 1st thoracic vertebra:. 
In the fifth week the core of the skeleton and pre-muscle tissue appear, as hand, wrist, 
elbow and shoulder become more clearly marked. The nerves of the brachial plexus 
push their way into the pre-muscle sheath surrounding the cartilaginous core. By the 
end of the sixth week most of the muscles of the arm and forearm arc easily recognized, 
the muscles of the hand are still forming and most of the branches of 'the brachial 
plexus found in the adult arc present. The development of the lower limb follows 
the same pattern, the stages being a few days later than in the upper limb, and the 
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base of the limb lying at the level of the lower two lumbar and upper three sacral 
vertebra:. As the nerves of the anterior primary division grow into the upper limb bud 
forming the plexus, they tend to re-sort themselves into a posterior group for the extensor 
aspect of the limb and an anterior group for the flexor aspect. In the upper limb this 
resorting, gives rise to the posterior cord for the extensor compartment and the lateral 
and medial cords of the plexus for the flexor compartment. 

Although the brachial plexus consists essentially of the five anterior primary divisions 
of the lower four cervical and 1st thoracic nerve, yet the segmental character of the 
cutaneous nerves is altered, in two ways. In the first place the dermatomes are not 
symmetrical about the central axis of die limb, for the more cranial nerve reaches the 
surface and “ runs out ” before the more caudal. Secondly, the central nerve of the plexus 



A 


... Lateral supra-clavicuhr 


Upper lateral cutaneous 
of arm and other 
branches of circumflex 


Medial cutaneous of arm 
and Intercosto-brachial 


Posterior cutaneous 
of arm (Radial) 


Lower lateral cutaneous 
of arm (Radial) 



Medial 
cutaneous 
of forearm 


.., Posterior cutaneous 
, of forearm (Radial) 

\ A. Lateral cutaneous 

\\ ( 0 m"u.aneous, 


Median 


FIG. 4 (A and B). — Diagrams of the cutaneous nerve distribution in (A) the flexor, and (B) the extensor 
surfaces of the upper limb, with the ventral and dorsal axial lines along^which the 7th cervical nerve fails to 
reach the surface, shown as two narrow white lines. (Modified from Paterson’s diagram in Cunningham s 
Textbook of Anatomy.) 


mlv appears on the surface towards the periphery of the limb. In the upper lirnlr C.5 
runs out on the preaxial border but T.I continues down the postaxial border to the end 
r the little fineer and the central nerve C.7 does not appear in the arm but is reserved 
or the skin of the ’thumb (fig. 4, A and B). 

As far back as 1857 Sir John Goodsir called attention to the fact that the higher or 
. t ‘ ves i n the plexus did not run as far into the limb as the lower or postaxial 
nreaxn j SS6 W. P. Herringham of Guy’s Hospital, as a result of detailed dis- 

nerves. brachial plexus, enunciated certain laws for the innervation of the skin, 

sections , o t jj C Enervation of the skin of the limb was fundamentally segmental, 

He mam am ^ stretched over the growing limb bud like a sheet of indiarubber, so 
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that the skin of the limb contained not only five dermatomes (C.5 to T.i) but also an 
area at the preaxial border borrowed from the neighbouring 3rd and 4th cervical derma- 
tomes in the descending supraclavicular nerves, and also an area at the postaxial border 
borrowed from the neighbouring 2nd dorsal dermatome in the intercosto-humeral (inter- 
costo-brachial) nerve (fig. 4, A and B). In the case of the lower limb the borrowing from 
neighbouring dermatomes'is of necessity limited to the prea'xial dermatomes, T.12, L.1, L.2, 
L.3, for no borrowing could take place postaxially, as the dermatome of S.4 is limited to the 
perinteum around the anus. The lateral branch "of the 12th thoracic or subcostal nerve thus 
supplies die skin of the buttock from the crest of the ilium laterally" to the great trochanter 
— an area associated with referred pain in basal pleurisy (fig. 5, A and B). 

Herringham enunciated two laws which may be stated as follows: (a) “ Of two spots 


Ilto-hypogastric 


T.12 


T. II 


S-2. 

S. 3. 

Coccygeal plexus . 
Perforating cutaneous 

Posterior cutaneous of thigh - 
Lateral cutaneous of thigh 
Obturator ' 

Medial cutaneous of thigh „ 

Lateral cutaneous of calf... 

Saphenous 

Sural V 

Musculo- cutaneous 


Calcanean (medial and 
lateral) - 


Lateral plantar - 
Medial plantar-- 


W'cs 

m 


■-T. 11 
-T. 12 

__ Ilio-hypogastric 
„IIio- inguinal 

Genito- femoral 
"(femoral branch) 


" Lateral cutaneous of thigh' 
^Obturator 


-Intermediate cutaneous 
of thigh 

h** Medial cutaneous of thigh 


_ Saphenous (infra-patclLr 
“branch 


. Lateral cutaneous of calf 

"■Saphenous 
- Mus culo-cuun eous 


FIG. 5 (A and B). — Diagrams of the cutaneous nerve distribution in (A) the flexor and (B) the extensor 
surfaces of the lower limb, with the ventral axial line along which the 5th lumbar nerve fails to reach the surface 
and the dorsal axial line along which the 4th and 5th lumbar nerves are missing, shown as two narrow white 
lines. (Modified from Paterson’s diagram in Cunningham’s Textbook, of Anatomy.) 


on the skin of the limb, diat nearer the preaxial border tends to be supplied by the higher 
nerve.” (f>) “ Of two spots on the preaxial border, the lower tends to be supplied by 
the lower nerve. Of two spots on the postaxial border, the higher tends to be supplied 
by the lower nerve ” (figs. 4 and 5). 

During the period from 1S65 to 1900 the cutaneous supply of the peripheral nerves 
was intensively studied by means of dissection on the dead (Krause, Herringham, Paterson), 
experiments on bring animals (Sherrington), clinical observations on diseased human 
beings followed by careful post-mortem examination (Head and Mackenzie), and clinical 
observations followed by careful examination at operation (Thorburn, Ross, Dana, Starr, 
Kocher and Cushing). At the same time the sensations of heat, cold, pain and touch were 
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being analysed by von Frey and many others, nerve endings were studied histologically 
by Meissner, Ruffini, Dogiel, Rctzius, Golgi and the sympathetic svstem gradually sorted 
out by Gaskell, Langley, Anderson and Dickinson. In this period Sherrington’s earlier 
experimental work was, and still is, the most provocative of thought on the peripheral 
nervous system. He started the anatomical analysis of die prefixed and postfixed plexus, 
demonstrating that the segmental nerves were of greater morphological significance than 
the vertebra; and ribs which had been so ■ actively pursued bv Oken and Owen. He 
analysed the actual nerve fibres in terms of diameters ranging from 1 -5 /i to'- 20 ;i and 
associated size with function. He introduced the clear conception of the proprioceptive 
system, with sensory nerve endings in muscle, tendon and joint for the maintenance of 
posture. He first described the ventral and dorsal axial lines on the upper and lower 
limbs of the monkey. 

Ventral and Dorsal Axial Lines 

By section of a single sensory posterior nerve root, Sherrington showed diat there was 
diminution of sensation but never complete anesthesia in the corresponding cutaneous 
area or dermatome. By sectioning the posterior roots, cranial and caudal of a particular 
nerve root, he showed that there was both a cranial and a caudal overlap of the derma- 
tomes. Head and Mackenzie were of the opinion that the overlap in Man is not so extensive 
as in monkeys. In the limbs of monkeys Sherrington found a strange departure from 
the zonal system of the trunk. There is a hiatus in the numerical sequence of the nerves 
explicable on the ground that the central nerve of the plexus, which fails to reach the 
surface on the dorsal and ventral surfaces, is replaced by cutaneous branches from 
neighbouring nerves. This hiatus is the axial line. In the upper limb in Man the ventral 
axial line, due to the absence of C.7, runs from the mid line at the level of the sternal 
angle and 2nd costal cartilage across the chest and down the front of the arm and forearm 
to the wrist. The dorsal axial line runs from the 2nd 'dorsal spine across the scapular 
region to the insertion of the deltoid. In the lower limb the ventral axial line, due to 
the absence of L.5, runs from the root of the penis, along the medial side of the thigh, 
and along the back of the leg to the heel. The dorsal axial line runs from the kb 
lumbar spine to the dimple over the posterior superior iliac spine and across the buttock 
and thigh to the head of the fibula. The hiatus on this dorsal axial line is due to die 
absence of L.4 and L.5. These ventral and dorsal axial lines are of the greatest in ,cr . cft 
in tracing the efEects of injuiy to the nerves, in tracing the involvement of the posterior 
root ganglion in herpes or tabes, in analysing referred pain. from a viscus, and in Iocaliz |n ? 
lesions of the spinal cord. 


The Skin of the Flexor and Extensor Surfaces of the Limbs 

From the early embryonic stages there are marked and persistent differences between 
the ventral flexor and dorsal extensor surfaces of the limb. In the first place the flexor 
skin differs from the extensor in texture, distribution of hair and grease glands, sweat 
glands and nerve endings such as the spots for heat, cold, pain and tactile discrimination- 
The former is afflicted with moist eczematous rashes, the latter with dry conditions 
simulating psoriasis. All five nerves of the brachial plexus supply the ventral skin, 
from C.5 preaxially to T.l postaxially, but the extensor skin is supplied only by- the 
lower four cervical nerves. No cutaneous fibres of T.l reach the posterior cord or radial 
nerve, for they are all postaxially placed in the flexor compartment, in the media 
cutaneous of the arm and forearm and the palmar and dorsal branches of the ulnar nerve. 

Similarly the relatively coarse dry skin of the extensor aspect of the lower limb, on the 
buttock, front of thigh, front of leg differs from the moist hypersensitive skin of the 
groin, saddle, back of knee, calf and sole. The most postaxial nerve of the plexus 5.3 
appears in the flexor skin, postaxially placed, mainly in the posterior cutaneous or small 
sciatic nerve of the thigh— an area of skin peculiarly associated with referred pain in 
the urinary, genital, and ano-rectal structures developed from the embryonic cloaca. 


Innervation of the Limb Muscles 

Certain generalizations by Herringham on the nerve supply of the muscles of the limbs 
re now generally accepted. The first states that no limb-muscle receives its nerve supply 
om posterior primary divisions of the segmental nerve. The second states that the 
orsal extensor and the ventral flexor strata of muscles are always supplied by the corre- 
londinir dorsal and ventral branches of the anterior primary division of the segmental 
erves concerned. Thirdly, the ventral stratum is more extensive than the dorsal stratum 
ad the ventral nerves are more numerous, the additional nerve lying postaxially in the 

mtral compartment. n i 

I imb Ventral flexor Dorsal extensor 

Tinner ... C.5, 6, 7, S, T.l C.5, 6, 7, S 

L^wer ... L.2, 3, 4, 5, S.l, 2, 3 L.2, 3, 4, 5, S.l, 2 
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According to this view all the motor fibres of the 1st thoracic nerve lie in the flexor 
compartment near the postaxial border, i.e. in the ulnar nerve. There are no fibres 
of the 1st thoracic nerve in the posterior cord or radial nerve. Similarly in the lower 
limb, the fibres of the 3rd sacral nerve never appear in an extensor compartment but lie 
in the flexor compartment, near the postaxial border, in the nerve to the long head of 
the biceps and possibly in the nerve to the obturator internus. Although the fundamental 
pattern of the upper limb and lower limb involves five segmental anterior primary 
divisions, the cutaneous nerve pattern in Man and most mammals has involved borrowing 
from the neighbouring dermatomes. In the upper limb of Man this borrowing is limited 
to the cutaneous area of the descending supraclavicular nerves preaxially and to the 
intercosto-humeral nerve postaxially. No borrowing of neighbouring myotonies has taken 
place so that no muscle of the upper limb ever receives fibres from the 4th cervical or 
the 2nd thoracic nerve, except in the rare cases of prefixation or postfixation of the plexus 
respectively. In the lower limb of Man, on account of the great development of the 
muscles of the buttock and thigh, the plexus is not limited to the fundamental pattern 
of five nerves, the two lowest lumbar and the upper three sacral. For the cutaneous nerve 
supply there is extensive borrowing from the preaxial dermatomes, including the 12th 
thoracic and first three lumbar nerves. Further, in the lower limb, as distinct from the 
upper limb, there is extensive borrowing from the neighbouring preaxial mvotomes so 
that motor fibres of the 2nd and 3rd lumbar nerves are prominent in the femoral nerve 
to the extensors of the knee and in the obturator, nerve to the adductors of the leg. 

As for the cutaneous nerves so for the motor nerves the more preaxial terminate sooner 
in the limb than the postaxial nerves. As for the skin areas so for the muscles; the more 
preaxial muscle is supplied hv a higher nerve than a more postaxial. Herringham 
maintained that the most central nerve of the plexus runs furthest into the limb, so that 
C.7 runs down to the muscles of the ball of the thumb and L.5 runs down to the muscles 
of the ball of the foot. This is complicated, however, by the fact that the most postaxial 
nerve in the upper limb (T.l) runs down to the short muscles of the little finger in the 
ulnar nerve, but the most postaxial nerve in the lower limb (S.3) does not run down 
to the short muscles of the little toe, but runs out in the biceps femoris. Sherrington 
called attention to this when he stated that “ the most posterior segment which contributes 
to the limb musculature contributes to the extreme apex and the extreme postaxial 
border of the forearm or leg, but not to the upper arm, so that the hindmost muscular 
ray is one with a break in its middle portion ”. It is suggested that the absence of any 
muscles supplied by the ulnar nerve in the arm, as distinct from the forearm, is due 
to the suppression in Man of those muscles of the axillary' arch, traces of which are often 
seen in the dissecting room, particularlv the dorso-epitrochlearis muscle. 

The Small Muscles of the Hand and the Ulnar Nerve 
Most textbooks of anatomy at the end of the last century described those muscles of 
the ball of the thumb lying lateral to the tendon of the flexor longus pollicis as receiving 
their nerve supply from the median nerve, viz. the abductor brevis, the superficial head of 
the flexor brevis, and the opponens pollicis. The deep head of the flexor brevis, or 
muscUlus primus intervolaris of Henle, lying medial to the tendon of the flexor longus 
pollicis, was held to be supplied by the ulnar nerve, in common with both heads of the 
adductor pollicis and all the interossci. The recent survey by Highet has focused atten- 
tion on the extent to which some of the muscles of the ball of the thumb may have a 
dual supply, both from the median and the ulnar nerves. In view of the importance of 
the thumb as the dominant digit of the prehensile hand, the duality and variation of 
nerve supply is of the greatest importance from the point of view of the loss of function 
in industrial injuries to the hand. There is, however, another change which has gradually 
crept into the textbooks. Whereas the older textbooks placed the motor fibres of T.l in the 
ulnar nerve only, since 1914 'many textbooks have also placed fibres of T.l in the median 
nerve. Some have gone even further, and maintained that the intrinsic muscles of the 
hand and thumb are all totally and even exclusively supplied by fibres of T.l. Inquiries 
among the older anatomists, surgeons and physicians have failed to uncover the origin 
of this change. After much searching in the literature at the end of the 1 9th and 
the beginning of this century, it appears that the change is ascribablc to Kocher of 
Bern, who, in 1895, before radiographic examination became widespread, published 
his monumental paper on fracture of the spine and associated effects on the phvsiolo<rv 
of the spinal cord. In addition to analysing the cutaneous distributions of the lesions, 
Kocher published two diagrams of the brachial and lumbo-sacral plexuses. These 
diagrams were so simple and attractive that they spread to surgical, neurological and 
anatomical textbooks rapidly. The diagram of the brachial plexus depicts^ one-half 
of the fibres ok T.l running to the median nerve and one-ha'lf to the ulnar nerve. 
Jhcse fibres arc together described as supplying all the small muscles of the hand 
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and fingers. The ulnar nerve is shown as containing fibres of T.l only, C.8 being absent. 
This diagram of the brachial plexus was probably brought to Edinburgh bv Sir Harold 
Stiles and gradually infiltrated current publications. 1 
In 1925 Wingate Todd and his co-workers measured the cross-sectional area of the 
nerve roots in the brachial and lumbosacral plexuses of 31 dissecting-room cadavers. 
He discussed the results of previous observers such as Kolliker, Stilling, Ingbert and 
Wood Jones. The areas of the nerve roots are as follows, with no significant differences 
on the left or right side: 
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Brachial plexus 



Lumbosacral plexus 
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of the ventral and dorsal axial lines. In the lower limb there is little to choose between 


L.5 and S.l, but the latter is slightly larger, although the central nerve of the plexus is 
L.5 and this is also the nerve which is missing on the ventral and dorsal axial lines. 
On the other hand S.l is the central nerve of the primitive type of plexus of five nerves 
ranging from L.4 to S.3. 

The method of Todd was applied to sagittal sections of the brachial plexus of an eleven 
weeks’ human embryo. The area of T.l is only one half the area of C.8. This indicates 
that it is very unlikely that T.l is responsible for the supply of the muscles of the 
postaxial border of the fore-limb, flexor carpi ulnaris, the ulnar head of flexor 
digitorum profundus, the intrinsic muscles of the hand and of the thumb as well. 
Sherrington pointed out that the motor fibres in the spinal nerve trunk with a diameter 
of 20/i are larger than any of the other fibres which range from 18 ju down to I /' in 
descending order for touch, pain, heat, cold and sympathetic efferents. , 

For the following reasons it is difficult to accept the view that fibres of T.l supi")’ 
the mass of fibres to the intrinsic muscles of the hand in tire ulnar nerve and also to the 
three preaxial muscles of the ball of the thumb in the median nerve: 

(1) The measurements of the diameter of the 1st thoracic nerve in the adult and 
embryo show that the root of T.l is too small to supply the large motor nerve fibres to 
all the muscles of the hand, including the thumb. 

(2) The motor fibres of T.l are essentially and fundamentally postaxially placed in 
the plexus and are limited to the flexor compartment. 

(3) Lesions of the cord in cases of fractured spine as analysed by Kocher are not a 

safe index for detailed localization at the periphery as the vascular lesion extends up 
and down the cord ; the softening of the cord as a result of thrombosis in the spinal 
veins produces signs and symptoms in several segments. * 

(4) There is at present no clear proof that localization in the cord is confined to such 
segments as are demarcated by the origin of the rootlets of the posterior sensory . and 
anterior motor nerve roots. 

(5) The variation in the length of the so-called segments of the cord suggests that 
there may be as much overlapping in the cord as there is at the periphery in the sensor} 
dermatomes. These segments vary from about 12 mm. in the cervical region to 24 mm. 
in the thoracic region and 10 mm. in the lumbar region. 

(6) The existing notions of the morphology of the plexus, of C.7 as the central nerve 
extending furthest into the limb, of C.7 giving rise to the hiatus of the ventral and 
dorsal axial lines, make it unlikely that the most postaxial nerve, T.l, would supply ,tie 
muscles of the most preaxial digit in the hand 

(7) Most limb muscles are supplied by at least two nerve segments. Unisegmental or 
monomeric muscles are so rare that it is unlikely that all the muscles of the fingers and 
thumb, the last to differentiate in the fifth and sixth week of embryonic life, would be 
supplied by one nerve segment only. 

(S) Romanes has shown in the human embryo of fourteen weeks that the postero- 
lateral and post postero-lateral columns of the ventral horn cells supplying motor fibres 
to the muscles of the hand extend over the Sth cervical and 1st thoracic segments of 
the cord. 


Muscles with a DounLE Nerve Supply 

Our knowledge of the action of muscles has grown by small accretions from the time 
f Borelli Steno, Winslow, John Hunter, Ed. and W. Weber, Duchenne and -Charles 
Tieevor to the present day. Sherrington, by his studies of reflex action, reciprocal innerva- 
■ nd decerebrate rigiditv has profoundly influenced our conceptions. A point of 
major anatomical and clinical interest throughout the history of muscle action has been 
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the number of spinal segments and the number of nerves supplying a particular muscle^ 
The terms unisegmental or monomeric and multi-segmental or polymeric have been 
employed. The pectoralis major consisting of clavicular and sternal heads of origin 
receives its nerve supply from the lateral cord (C.5, 6, 7) and the medial cord (C.8, T.l) 
of the brachial plexus’ so involving five segments of the spinal cord. At the other 
extreme there is a certain amount of evidence that the coraco-brachialis (C.7), supinator 
(C.6) and rhomboids major and minor (C.S) are unisegmental. The unisegmental muscles 
are employed for producing fixation rather than range of movement. Yet the delicately 
co-ordinated muscles of the eyeball are essentially unisegmental, and the static lower 
limb in Man contains no unisegmental muscle. Sherrington states that in the monkey, 
M. rhesus, the tensor fascia; femoris is supplied by one spinal segment only (L.5), as 
compared with three spinal segments (L.4, 5, S.l) in the superior gluteal nerve of Man. 
He disproved the claims made by Forgue and Lannegrace that the peroneal muscles are 
supplied by one nerve segment. Corresponding to the sensory overlap in the dermatomes 
there appears to be a longitudinal motor overlap in the ventral horn cell columns of the 
spinal cord. So complex is this problem of the longitudinal motor cell columns of the 
cord, that much cmbryological work remains to be done. 

From the clinical point of view it is worth while examining in particular the actions 
of those muscles which have a dual innervation. Such muscles fall naturally into two 
groups. The first group- consists of muscles which have been formed by the fusion of 
two muscles, both of which belong either to the primitive ventral or dorsal sheet in the 
limb bud: 

Pectoralis major ... ... ... Clavicular head (preaxial) ... ... C. 5, 6 

Sternal head (postaxial) C. 5, G, 7, 8, T. 1 

Subscapularis Upper subscapular nerve C. 5, 6 

Middle subscapular nerve C. 6, 7 

Lowest subscapular nerve ... ... C. G, 7, S 

Flexor digitorum profundus ... ... Digits II and III. Median nerve ... C. 7. 8 v 

Digits IV and V. Ulnar nerve C. 8, T. 1 

Adductor magnus Pubo-fem oralis. Obturator nerve ... L. 2, 3 (4) 

Is chio-femoralis. Obturator nerve ... L. 2, 3, 4 
Ischio-condyloideus. Sciatic nerve ... L. 4, 5, S. 1 

In certain cases compound muscles are formed by the union of muscles formed from 
the dorsal and ventral sheets at the preaxial or postaxial border of the limb: 

Brachsalis Main pan. Musculo-cutancous nerve ... C. 5, 6 

PreaxiaJ pan. Radial nerve C (5), 6 

Biceps femoris Long head. Tibial nerve S. ], 2, 3, 

Short head. Peroneal nerve L. 5, S. 1, 2 

Peclineus Femoral nerve L. 2, 3 

Occasionally Obturator nerve L. 2, 3 

The muscles of the thenar eminence, as recently described by Highet, still await solution 
both in terms of the actual nerve supply and the segmental origin. 

It must be stated dearly that the existing accounts in the various textbooks of the 
actual segmental nerves involved in the cutaneous nerves, voluntary muscles and pilo- 
motor areas of the efferent thoraco-lumbar sympathetic outflow are at variance. Much 
of this is due to extensive transfer of the data accurately obtained by Sherrington in 
the cat and monkey, and by Langley and Anderson in the cat, to Man, without any thought 
for the differences in the number of thoracic and lumbar vertebra: and nerves in these 
various forms. Another source of difficulty is due to the manner in which the main 
branches of the plexus of the limbs frequently display irregular arrangement of the nerve 
fibres. In the upper limb plexiform variants involving fibres of the median nerve and 
musculo-cutaneous nerves are common, many of the median fibres running part of their 
course with the musculo-cutaneous nerve, or conversely some of the fibres of the latter 
running for some distance with the median. Finally the existence of intraneural plexuses 
whereby motor and sensory fibres sort themselves out in the course of the main nerve 
trunks is accepted. It is these vers- anatomical differences which make the search for the 
underlying principles so entrancing. 

Predisposing Factors in Injury of the Peripheral Nerves 
The peripheral nerves are damaged by stretching, pressure or interference with their 
blood supply. The rate and order in which the constituent fibres of the mixed nerve 
cease to conduct in response to these three types of injury is still a matter of doubt. 
Most observers agree that in pressure on a nerve, the motor fibres are affected before the 
sensor)-. In the case of stretching many observers state that the sensory fibres are involved 
before the motor, hut many hol'd the contrary view. Even the relationship between rate 
of involvement, diameter of the fibre and rate of conduction in the fibre is perplexing. 
It is not known with certainty whether the diameter of the fibre of a cutaneous nerve 
is dependent on the length of the nerve fibre, e.g. the fibres of the cutaneous nerve of the 
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arm compared with the much longer fibres in the dorsal cutaneous of the forearm or the 
saphenous nerve in the lower limb. 

Broadly speaking there is a direct ratio between the size of the fibres and their rate 
of conduction so that coarsely mcdullatcd fibres from 20 /i to 8 u in diameter, subserving 
motor impulses to voluntary muscle, and sensory fibres of touch, pressure and joint sense 
conduct the impulses at velocities ranging from 100 metres to 40 metres per second. Finely 
mcdullatcd fibres transmitting heat, cold and pain range from 6 /t to 3 p in diameter and 
transmit impulses at 30 to 15 metres per second. The sympathetic and parasympathetic 
fibres range from finely mcdullatcd fibres of 4-5 u to non-medullated fibres of 1 p and 
transmit impulses at velocities ranging from 12 metres per second to 0-3 metre per second. 
In short the rate of conduction of the nerve impulse in the last gro'up is slower than. the 
rate of conduction in the muscle fibres in the A — V bundle of His in the heart. 

There are certain nerves in the body which live dangerously on the verge of hazards. 
The 6th cranial nerve with several bends along its course, the fibres of T.l in the ulnar 
nerve with a perilous course over the neck of the first rib, its liability to stretch and pressure 
in relation to the internal condyle of the humerus and coronoid process of the ulna and 
its sharp bend around the hook of the unciform. Similarly some of the fibres of the 
4th lumbar nerve 'emerge forwards from the intervertebral foramen, run downwards in 
front of the transverse process of the 5th lumbar vertebra, dive backwards under the sacro- 
iliac joint and then turn acutelV outwards to run in the superior gluteal nerve almost 
to the anterior superior iliac spine, supplying gluteus medius, minimus and tensor fasene 
lata:. The fibres of the 6th cranial, 1st thoracic and 4th lumbar nerve require careful 
examination in the whole length of their course, for they may be involved in injury, 
or changes due to occupation, posture or age. 

Conclusion' 

The study of Physical Medicine requires some acquaintance with the history of the 
development of our knowledge of the nervous and locomotor systems. The student must 
be acquainted with such landmarks as were set up by the pioneers, Goodsir, Herringnam 
and Sherrington, amongst many others. Acquaintance with the hypotheses and concep- 
tions of our predecessors, fallible though many of them be, is a pre-requisite to the 
statement of our present knowledge. This brief survey exemplifies a few of the points 
relating to the anatomy of the peripheral nervous system. It is as yet impossible to state . 
the part played by Nature and that played by Physical Medicine in healing injury an 
disease of the nervous system. 

Summary 

A description of some of the historical aspects of our present knowledge of the peripheral 
nervous system with special reference to the significance of the segmental nerve, the 
innervation of the skin of the limbs, tiie morphology of the brachial and himbo-sncral 
plexus, and the clinical importance of the ventral and dorsal axial lines. 

The segmental innervation of the muscles of the limb is discussed, in particular muscles 
with a double nerve supply and the intrinsic muscles of the fingers and thumb. 

The 6th cranial, 1st thoracic and 4th lumbar nerves are peculiarly susceptible to hazards. 
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DISCUSSION ON DENTISTRY IN [RELATION TO STATE MEDICINE 
AND POST-WAR PLANNING 

Major General J. P. Helliwell : The question of the relationship of dentistry to State 
Medicine could probablv be more ably considered if it were possible to make even a 
rough estimate of the extent to which dental disease affects the general health of the 
community. There, from the start, we are plunged into an atmosphere of conjecture. 
How far is tooth decay a comparatively harmless process in the elimination of tissues 
for which we have a diminishing need, how far is dental disease if acting as a component 
part of a vicious circle, an indication of an individual’s diminishing resistance or how 
far is it the circle’s actual starting point? 

It is only in the prevention of dental disease that dentistry can properly be included 
in State Medicine. Demolition and clearance of the ruins followed by rebuilding should 
be the last resort in State dental service. This service can have only one aim as its 
contribution to the general well-being of the individual and that is the preservation in 
a healthy state of the natural teeth and gums. 

Dental service is primarily a service for the young. It is necessary throughout life as 
a continuation service, but unless a child is placed under dental care and supervision 
from its earliest age, it will often not be possible to ensure that he derives the maximum 
benefits from that service. A preservative service on these lines would be a sound national 
investment. The present wasteful rescue service deals, for the most part, with conditions 
w hen damage has already been done. 

Dentistry, as at present practised, is to a large extent a frustrated calling. The aims 
and ideals which most young practitioners would like to apply to the great advantage 
of the public are too often upset by the ignorance and apathy of the people themselves. 
There are several causes for this attitude, but probably the most important one is the 
almost total lack of knowledge of the elements of physiology and personal hygiene 
and of the simple precautions to be taken against disease. Coupled with this is the fear, 
not altogether unfounded, of the pain of treatment and, finally, there is the undoubted 
factor that, in the public dental service in the past, a good deal of very indifferent con- 
servative dentistry has been carried out and the confidence of a large proportion of the 
public in this type of work has consequently never been really captured. 

In considering the state of Public Dental Service at the present time we must review the 
existing arrangements: Maternity and Child Welfare Service; School Dental Service; 
National Health Insurance Scheme; Hospital Dental Services; tbe Dental Services of the 
Navy, Army and R.A.F. together with other services, both official and voluntary, which 
afford some dental care to the poor. 

In spite of these services, the chief fact with which we are now faced is the large 
number of people who at an early age have lost their natural teeth and are wearing or 
requiring artificial substitutes. I do not think that this is the result which would be 
seriously expected as the ultimate goal of a profession aiming at the preservation of the 
natural dentition, although from the official point of view it may have some advantages. 

The dental condition of the pre-elemcntary school child is, generally speaking, almost 
entirely neglected and when he presents himself for his first dental inspection on entering 
school it is not uncommon to see rows of temporary teeth decayed to the gum level, 
combined with a generally septic condition of the surrounding tissue. 1,600 school 
entrants seen for the first time by officers of the Eastman Dental Clinic revealed an 
average of 4-95 decayed teeth for each child inspected. This is a demonstration of the 
degree of success, or failure, of any dental treatment received in their pre-school days. 

During elementary school life one definite and good result is attained. Dental sepsis 
of a nature damaging to health is kept down almost completely, bv the annual inspection 
of the children and the removal of badly decayed teeth. The primary intention of the 
school denta! service goes, however, far beyond this, for it envisages the preservation of 
the child s natural teeth and the prevention of the evils due to their premature loss. 

April — E riD. 1 



310 


20 


Proceedings of the Royal Society of Medicine 

Unfortunately, the school dental service has never been capable with the limited per- 
sonnel provided of giving the children that complete care which is essential to success. 
The school dental service has never been either sutficientlv preservative or really educative, 
because sheer numbers have so often prevented the best standard of treatment being 
carried out or early attention being given to carious teeth, with the result that much 
of the work has been neglected or has failed. The parents have consequendv often lost 
confidence in conservative work and the educative effort of the service has to a large extent 
been wasted. 

There are some outstanding exceptions, however. In the Cambridge Borough, the 
school dental service under the direction of Mr. Grandison is so good as to attract 95% 
parental consents for treatment. 

A good dental service obviously has its own educational value. This can often be well 
demonstrated in residential schools or orphanages, where there is a regular supervision 
of the children’s teeth and the dental surgeon has the time, facilities and inclination to 
help in really first-class social service. He is, moreover, removed ,from the opposition 
of parents. Children of all ages up to 14 or 15 in some of these schools show what a 
really first-class service can do for them. Seldom do they have anything seriously wrong 
with their deciduous teeth and such caries as may commence in these or the permanent 
teeth is dealt with at once. Toothache is almost unheard of and the extraction of 
permanent teeth is, for the most part, an operation for orthodontic purposes. Such children 
have, of course, many advantages over other children in that they lead regular lives, 
have a well-balanced diet and in the main do keep their teeth clean. 

After children leave their elementary school, there is at present no definite organized 
service in which, even if thev are employed, they can receive systematic dental treatment 
for some years, because they are not yet eligible for any dental benefit under the National 
Health Insurance Scheme. Whilst they are waiting for this health benefit to mature, 
disaster is occurring in their mouths. Schemes already exist in two boroughs — Cambridge 
and Guildford — for the continuation of treatment, at a Small charge, of adolescents after 
they leave school. 

If effect is given to Sir William Beveridge’s recommendations, this gap between school 
dental benefit and insurance dental benefit will disappear. . 

The National Health Insurance Scheme affords dental treatment as an additional 
benefit to those members of Approved Societies who have qualified for it. As a ride, a 
part of the cost is borne by the patient and part by the Approved Society. The scheme 
generally calls for three main comments : . firstly, that only insured persons are eligible 
for the benefits; secondly, that the benefit, when given, commences far too late to be of 
the best value in the preservation of the natural teeth; and thirdly, and consequently, 
that the service seems to be largely demolitional instead of preservative in nature. 

Dental service for in-patients in general hospitals is, for the most part, concerned with 
removing focal sepsis, as part of the general treatment of the patient. In addition, there 
are, of course, those special dental cases for which admission to hospital is advisable. 
Dental out-patients in hospitals are generally poor, uninsured people presenting them- 
selves for casual treatment or denture work; but such treatment is not systematic enough 
to be of any great national service. An exception must be made in the case of dental 
schools and dental departments attached to the large voluntary hospitals, where the highest 
standard of treatment is carried out. 

Perhaps the most systematic adult dental treatment in this country is carried out in 
peacetime for the fighting services. Men are made dentallv fit on entry and inspected 
and treated regularly during the whole of their service. There is, however, no special 
provision for keeping them fit while they are in the Reserve. 

The highest standard of systematic dental service should be regularly available to all 
throughout their lives. The public would learn to appreciate that service and not only 
seek it hut insist upon it. The primary' essential for such a service is the realization by 
the public of the value of a healthy mouth as an integral part of a healthy body. By 
a healthy mouth I mean a mouth with well-preserved and well-cared-for teeth in it. 

Instruction in elementary' physiology, personal hvgiene and the prevention of disease 
should form an important part of the education of all children. 

As at present constituted, the dental profession could not deal with a demand for such 
service. It is a demand, however, which will— -fortunately for the profession — become 
apparent gradually, and we will not be without time to prepare for it. In the first place, 
it must be decided whether dentistry is to remain in — or to return to — the mother profession 
of medicine If it cuts itself off further, it is difficult to see how it will be possible for 
dentistry to attain that degree of the public confidence for which it vearns. The training 
of dental personnel should be so modified that certain work and duties of a nature not 
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tequiring complete surgical training can be delegated to personnel specially trained for 
these tasks. Take, for instance, the cutting out of early dental caries, scaling of teeth, 
the surface treatment of deciduous teeth and other simple operations that do not require 
for their performance the highest standard of professional knowledge. All these opera- 
tions could be carried out by well-trained and certificated dental operators or nurses (who 
would generally be women) acting on the instruction of the qualified dental surgeon. 
By well-trained dental operators 1 mean persons of good general education, who have 
undertaken a well-planned course of instruction and have attained technical proficiency 
both in these duties and in assisting the dental surgeon as a dresser. Thus there would 
be no question of entrusting work to inadequately trained personnel. This would enable 
the dental surgeon to give. his time to consultation, the direction of the more simple 
treatment into the proper channel, the general supervision of the dental service and the 
performance of all those operations requiring definite surgical procedure. In dealing with 
deformities and injuries in the mouth and jaws, for example, he would be more the 
surgeon and less the mere maker and adaptor of splints and appliances. In fact, the 
dental surgeon would he placed in the position of any other specialist-surgeon who is 
able to carry out all surgical procedure in a well-planned and systematic manner and 
generally to control- the activities of all working under his direction. 

Probably the main reason for the partial divorcement of the dental profession from 
the parent body has been the desire to retain for itself the profits of dental plate making. 
The dental surgeon should have no part of the profits arising from the sale of false teeth: 
a condition it should he his one endeavour to prevent. In my opinion, the denture service 
is rightly the preserve of the dental mechanic or technician. It is he who has largely 
built it up and it is he who does the work. It would be a short step for him to undertake 
the comparatively simple tasks of taking impressions and fitting the finished dentures, 
thus placing himself in line with other makers of artificial appliances. The dental 
mechanic would not, of course, fit orthodontic .appliances of any kind or fit any fixed 
appliances. 


If the simple tasks of prophylaxis were undertaken by properly trained and registered 
dental operators under the direction and control of the dental surgeon and if denture work 
were carried out in lolo by trained and registered dental technicians, the dental surgeon 
would be able to devote himself to surgical operations, to research, to orthodontics and to the 
supervision of the general dental health of the individual. 

After the right type of dental service has been in force for, say, a generation, we shall 
arrive at a position in which only the simplest form of operation is needed in a large per- 
centage of cases to arrest the progress of dental disease. This will be particularly so in 
the pre-school and school age and also, it is hoped, in the continuation services which 
follow. The better the system of dentistry adopted, the more simple dentistry will 
become. In fact, dentistry, for the most part, under the system aimed at, would become 
a scries of comparatively simple tasks requiring routine technique. This should account 
for at least 80% of the dentistry required by the people, especially for children and young 
adults, and it would not demand people as highly trained as the modern dental surgeon 
to carry it out. He would be occupationally unsatisfied by it and his service and 
individuality would inevitably deteriorate. Further, the public should not be asked to pav 
for a degree of service it docs not require. 

At the present time difficulty is experienced in obtaining the number of dental students 
necessary to replace wastage in the profession and if, in the future, dental service becomes 
more routine in character, it is hardly likely that more candidates will embark upon the 
lengthy, expensive and complete course required of the dental surgeon. Yet a great increase 
in practitioners is essential and in my opinion the trained operator would not onlv fill the 
need but would very quickly be regarded and welcomed by the dental surgeons themselves 
as an essential part of the public and private dental service. In public dental service 
mere would be a proportion of four or five operators to one dental surgeon. But let there 
be no misunderstanding. I am suggesting that work within certain limits should be 
undertaken bv people with the highest degree of training for it. The dental operators 
nould be quite as highly trained for it as the dental surgeon and thev could, within 
rlicse limits and under direction, be relied upon to give excellent service. Thev would 
simply march with personnel in other branches of medicine and surgery, whereby certain 
■ asks and tests arc delegated to special nurses and technical assistants. These dental 
operators should not in any way be confused with dental attendants They would lie 

No^shouhl^lwfb and ‘ hc >'. ,hc . n ? sd , vcs 7 , " ,d require the assisiancc of dental attendants. 
Nor should ,hc> be confused with dental dressers who June been given a short period 
, t . rain, r'g In order to fit them for the scaling and cleaning of the teeth of Service m-n 
during the present emergency. The success 0 r failure of these dental dressers shmiid 
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in no way be used as an argument for or against the dental operators I have in mind. 
Actually, these dressers would be of little practical use in the school service where the 
operator would be chiefly engaged. 

The dental surgeons themselves should come into line with other surgeons by hating 
a basic qualification in medicine and surgery. At the present time, the profession of 
dentistry seems to he in a rather uncertain position with a pull towards the parent body 
of medicine on the one hand, and with an urge towards independence on the other. 
The pull towards medicine is understandable in view of the historic associations which 
have not been entirely severed, and it is difficult to see what advantages dentists 
would gain in an absolutely independent profession. It would be difficult, indeed, however 
the profession may emphasize its independence, for the public to differentiate it from 
the auxiliary branches of medicine and surgery and to accord it the confidence which is 
so necessary for success, A considerable percentage of dental surgeons do feel the need 
for the broader outlook of the full medical education and there is no doubt that many 
would have taken the qualification if the curriculum had been slightly modified to make 
it easier for them to do so. This need has apparently been realized by the University 
of Manchester, where, I understand, the .first anti second examination for medical 
and dental degrees are now identical, and much credit must be accorded to Professor 
Wilkinson for his long view in this direction. The dental surgeon of the future will seek 
the fullest collaboration with alt brandies of the medical profession by actually belonging 
to that profession. I think he will prefer this and the confidence it will bring with it to 
the uncertainty and hesitancy which must go with separation unless, of course, he frankly 
accepts his position as a member of an auxiliary service. There can only be equal co- 
partnership if the partners are equal. It has to be remembered in this connexion that 
most of the time now spent by a dental student in the construction of artificial teeth 
could be utilized in hi s genera} medical training. 

As regards facilities for dental treatment, it is of course essential that they shall be 
made available to the patient in the easiest possible way consistent with efficiency. Th |S 
must always be an important factor in inducing patients to take advantage of the service 
offered. The question of sparing the time and money to make many visits to a remote 
dental centre is an important one and wherever possible the service must be taken to toe 
people. It will be necessary for the dental service to take its proper place in the genera 
medical arrangements and medical centres should generally be properly equipped for all 
kinds of dental work. I imagine that there will be health centres in all towns, anti 
possibly even in some of the larger villages, which will serve the immediate neighbourhood, 
and as far as dental treatment is concerned, they would deal with adults and undertake 
the more special treatment for children. I think that if the ordinary conservative dental 
treatment of children is to be a success it should usually be carried out in the schools 
and every school should have a suitable room set aside for this and other minor ailment 
purposes. This arrangement would be more satisfactory than the travelling dental surgerv- 
One naturally anticipates that electric light and power will be available by the time such 
centres are established, in order that modern methods may not he denied to the children- 
Another advantage of carrying out conservative treatment in the schools is that the 
supply of patients is assured, the dentist’s time is not wasted and it is not necessary to 
inconvenience the parent. Extractions and special treatment such as orthodontics would 
ordinarily only be undertaken at the health centres by the dental surgeons, but under 
a sound scheme of preservative dentistry, extractions for children would be less usual 
than at present. The pre-school child should also be- treated at the school clinic, unless 
the health centre is more convenient for the parent. 

The primary inspection of the pre-school child should be carried out by the dental 
surgeon who would make reinspections at certain stages during childhood and adolescence 

say at intervals of three or four years, unless there were special reasons for the child to 

be seen by him more frequently. In ordinary cases, the routine inspections — probably 
biannual — could be undertaken by the dental operator, who would also carry out die 
bulk of the conservative work in the schools. Dealing with commencing caries in ’children's 
teeth would, in fact, be the chief function of the dental operator. 

The initial inspection of all cases, whatever the age may be, will be the duty of the 
dental surgeon. The dental record and history cards will' be initiated by him and the 
service to be given will be prescribed by him. His job will be responsible and in all ways 
satisfying to a man of his special education and it will open up a 'wide field of endeavour 

and public usefulness. , , 

Dental equipment for public service should be standardized and the clinics equipped 
according to their special requirements. All articles and materials should be kept up 
to date. Some latitude should he allowed to the individual in the choice of expendable 
articles. 
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What is the probable size of a general dental service for a population of about 45,000,000? 
All figures must be given on the assumption that the scheme of treatment is^ in full 
force and that all initial treatment had previously been carried out or, alternatively, in 
case a fresh start has to be made, on eventual requirements if from a definite date all 
children in the lowest age-groups are dealt with and they and all who follow them are 
given such regular treatment as’ they require throughout their lives. Generally speaking, 
children and young adults who were or have been made perfectly fit dentally will show 
a recurring need of treatment to the extent of about 50% annually, and of course this 
recurring number includes the constant repetition of all those children who are more 
prone to dental disease than others. The children under 6 require less time than the 
older children; ' the incidence of dental caries diminishes after the age of about 30 and 
after 40 is a comparatively slow process. On the other hand, even in normal times, 
pathological conditions of the supporting tissues of the teeth become more evident in 
many adults and may require much attention if the patient is to retain his natural teeth. 
Some twenty-five million people would probably require treatment each year. 

Experience shows that one dental surgeon can give the dental care and attention neces- 
sary under good present conditions to about 1,450 school children each year, but it is 
possible that, as better treatment can he given by dealing with, them at an even earlier 
age, this figure might undergo slight revision — though prbbably not to an appreciable 
extent. Adults can probably be treated at about the same rate as children. 

Dental treatment in public dental clinics should be free to all and I base this opinion 
primarily on the assumption that everyone will be taxed or will pay rates for the cost of 
the service, according to his means, whether he takes advantage of it or not; and 
secondly, because where there is a difference in remuneration for a service of this kind, 
it frequently follows that there is some discrimination in the type of treatment. It is 
essential that the clinic standard of treatment should be equal to the best private practice 
standard. 


In any reorganization of the dental service there should not be too many so-called 
administrative officers. A large service needs its director or its consultant and he may 
require his regional or district representative, who may be a whole-timer, or he may be 
able to give part of his time to professional work. With precise instructions as to duties, 
procedure and supplies, however, it is found that the average dental officer can get on 
very well without very much overseeing. The dental administrator should be included 
in the general medical administration, as in the case of the other special surgical branches 
and, of course, the dental surgeon, if he is qualified for it, should have his fair share 
and chances in this general administration. 

It has to be understood that any large dental reforms could not be put into full effect 
for a considerable time — not until the attitude of the public is more appreciative and 
also not until the dental service is able to cope with them. It is perfectly certain that 
some years must pass before the approach to the full changes are obvious and few at 
present in the dental profession will be greatly affected by these changes. There will 
be a far greater interest in scientific dental tesearch chiefly directed towards the pre- 
vention of dental disease. Before everything else, this field of prevention must be 
explored. The field of treatment also can be vastly improved and if we are to give the 
public its due, we must aim at abolishing pain during and after all dental operations. 
This is well within our power now and there is no reason why fear should be an obstacle 
to the willing co-operation of the public. Conservative dental operations very often require 
a considerable amount of courage on the patient’s part if we do not use the means at 
hand to avoid the acute pain of cutting sensitive dentine. Further, such measures make 
the operations easier for the operator and generally enable him to do a far better job. 
Our present custom of violently tearing tissue from tissue and distorting bone in the 
process of extracting teeth will undoubtedly be looked on as barbaric "bv the dental 
surgeon of the future. His method may be the more gentle one of surgical removal, 
adding greatly to the patient's comfort during and after the operation. We must com- 
mence our treatment by giving good care and attention to deciduous teeth from the time 
they erupt until they are shed, if we wish to give the best chance to the permanent teeth 
noth as regards structure and position. Wc should take special care of the teeth of 
ante-natal patients and at the same time educate them in the care of the children's teeth 
The dental treatment of ante-natal patients is being successfullv undertaken at some of 
the London County Council's general hospitals and conservative treatment is becoming 
increasingly popular. This success 1 am confident is due to the efforts of the hosnital 
cental surgeons in giving a high standard of conservative treatment pninlcsslv to the 
patients and at the same time putting in a word in season on the value of teeth gcnerallv 

rhnf th k W "? , a PP 0,ntmcnt " lth the London Countv Council it remains for me to sav 
that the views I have expressed are mine and may noi be considered as neccssarih ’ 


of the Council.] 
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Mr. A. E. Rowlett: I sympathize with General Helliwcll’s desire to see Dentistry a 
specialty of Medicine. Such a desire expresses the ideals of a large number of dental 
surgeons. 

That this general desire has not resulted in dentistry becoming a specialty of medicine 
is not due simply to the obvious difficulties of time, expense and aptitude for study. 

The crux of the problem lies in the fact that dentistry’s chief concern is with the tissue 
of the tooth that is unlike any other tissue of the body. It is not only more subject . 
to disease than any other tissue in the bods’, it is feebly, or wholly unresponsive to systemic 
therapeutic treatment, and it has ho power of replacing the lost tissue by scar, though 
the diseased areas are walled off from the cell community, but any r tissue damage resulting 
from disease or operation must always be restored artificially. In other words, in order 
to carry out his task adequately, the dental surgeon requires a long, specialized training, 
wliich demands not only natural manual dexterity, but the acquired mastery of many 
delicate techniques in addition to a sound basis of surgical and medical knowledge. Up 
to the present time, no curriculum has yet been devised that supplies in a reasonable 
period training which covers these two fields of activity, i.e. the field of medicine and the 
field of dentistry. It has thus come about that the possession of an additional medical- 
qualification does not necessarily guarantee that a man is a better dentist, but only that 
he is potentially a better dentist. 

On the other hand, it is generally agreed that a British Licentiate in Dental Surgery 
who has in addition acquired a dental degree from a high-grade American University, 
is in possession of knowledge which enables him to do better dentistry for the public 
which he serves. 

Major-General Hclliwell recognized this difficulty when he suggested some modification 
of the surgical curriculum. The Harvard University has made a practical endeavour to 
furnish this dual training. The basic principles of the new Harvard Plan, as given m 
a letter from the Dean. Dr. Le Roy Miner, in December 1942, are as follows: 

Admission requirements to the new' School of Dental Medicine are the same as those 
for the Harvard Medical School and a first-year student entering the School of Dental 
Medicine will register both as a student in this school and as a student in the Harvard 
Medical School. The original plan was to carry the student in the School of Dental 
Medicine through five academic years of work, at the end of which time he would receive 
an M.D. and a D.M.D. degree. During these five years he would have courses in both 
medicine and dentistry and it was originally thought that by concentration of courses the 
work of the two disciplines could be accomplished in five years. Careful study of the 
problem, however, soon revealed that this was not possible if the man was going to be as 
well trained in medicine as the medical men are now trained, and as well trained in 
dentistry as their dental graduates are trained, so it was found necessary to extend the time 
by an academic year. The plans are very much in the formative state. 

Dr. Le Roy Miner stated that this programme is by no means a new one as medical 
graduates at Harvard could always receive an additional dental degree after two years 
of intensive work. The real advance seems to lie in the fact that the preliminary or 
pre-professional training of the dentist is to be equal to that of the medical man. This, 
it appears, had not been the case in America in the past. 

In discussing this scheme with the Dental College in America in 1941, I have found 
that there w'as a considerable amount of opposition to the Harvard Plan because it 
w'as so completely medically dominated. The principle of autonomy for dentistry is 
a vital matter with most American dentists. There was also a feeling that it would 
not he possible to give an adequate training in technical methods of operating in so 
comparatively short a curriculum when such a great pan oE the time was given up to 
medicine and the general opinion seemed to be that it w'ould be more valuable for training 
men who would ultimately become teachers or research workers. 

Major General Helliwell’s project of creating a class of dental operators would seem to 
be fraught with dangerous contingencies. It is not easy to define the term "simple 
operation ” and the limited training of these men or girls would almost inevitably lead 
to a sense of occupational dissatisfaction. 

An approach to this problem of the relationship between dentistry and medicine can 
be made bv estimating the position which dentistry has reached to-day and then comparing 
it with that of medicine. 

The position of medicine has been made clear by the various reports, such as the 
draft plan of the Medical Committee of the British Medical Association for the Beveridge 
Report the Socialist Medical Report and others, and it is clear that they are at one upon 
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the fundamental point of positive health and a comprehensive medical service and 

Dentistry, as an organized profession, only -dates from the year 1878 and is thus only 
sixtv-fivc years old. During this comparatively short, but eventful, career, it may be 
described as passing through three overlapping phases: the Mechanical; the Focal-sepsis 
or Surgical; and the Prophylactic or Oral Hygiene Phase. 

The mechanical phase. — In 1878 the prospective dental surgeon spent the first three 
or four vears as an articled pupil to a registered dentist. Those vitally important years 
were spent in the dental workshop. Whether or no he made any studies whatever in the 
basic sciences depended upon the type of man to whom he was apprenticed and^ the town 
in which he was located. " At the end of his apprenticeship he went to a hospital, where 
he pursued his studies for two years and at the end of this time was eligible to sit for his 
examination. Broadly speaking, this training tended to turn out men with a sound practical 
knowledge of dental mechanics, were good extractors and were capable of doing good 
hammered gold fillings. They had a good anatomical, surgical and physiological back- 
ground, but were entirely devoid of any knowledge in dental pathology or .'etiology. 

The focal-sepsis phase may be said to have started about the year 1900 when the 
famous lectures were given bv Dr. William Hunter on focal-sepsis and the anaemias. 
Pyorrhoea became a fashionable complaint and conservative dentistry received a severe set- 
back and though much sepsis was very properly eliminated to the great benefit of the 
patients, many sound teeth were sacrificed unnecessarily, a practice which is prevalent in 
social dentistry’ to-day. All this time, owing to the imperfection of the 1878 Act, unregis-' 
tered practice was increasing and finally attained such menacing proportions that in 1921 an 
Amending Act was passed. 

The prophylactic or oral hygiene phase has been introduced during the past twenty years. 
Dentalpathologists and histologists by their researches in parodontal disease have enabled 
the dental surgeon to assure his patients that in the large majority of cases pyorrhoea 
can be prevented and, if too much tissue destruction has not taken place, cured. At 
the same time, notable advances in the aetiology of dental caries have been made, 
particularly in the United States. The susceptibility of patients to dental caries can now; 
be estimated with fair accuracy and methods for the arrest and prevention of children’s 
caries by diet have been developed. 

Thus, almost unnoticed, dentistry entered its third phase of prophylaxis and oral 
hygiene. By-products of this third phase would be the education of the public and 
concentration on the health of the young from the moment of birth, which in its' turn 
must inevitably include the closest co-operation with the medical profession, and adequate 
dental attention to and education of the school child. At the same time, and in the dental 
schools, the attention of the students would he focused upon healthy tissue instead of 
diseased tissue. 

Whether this final phase will ultimately lead to dentistry becoming a specialty of 
medicine is a problem of the future. At present for all dental surgeons to become medically 
qualified is impracticable. 

Dr. E. W. Fish was entirely in agreement with General Helliwell that “ Dental Service 
is primarily a service for the young ”. 

The School Dental Service should be efficiently equipped and fully stalled. This could 
only he done if it were made pre-eminently attractive to new graduates not only as to 
the type of dental work carried out in it but in respect of hours of practice, salarv and 
prospects of a career with a bonus or pension on retirement, with all administration in 
the hands of members of the dental profession. 

After a short term of years in this service many young men and women mi«*ht wish 
to leave it and enter the wider sphere of adolescent or adult practice. Postgraduate 
refresher courses at a progressive postgraduate institution would be invaluable at this 
juncture and a bonus on retirement after perhaps five years would lead to a healthv flow 
of practitioners into adult practice from the School Dental Service and would make room 
fot new graduates to enter it. In this way a new generation of dental surgeons would 
grow up with a new generation of citizens. 

He would not agree with General Helliwell that the medical curriculum was the best 
form of education for a dental surgeon. For example, in chemistry the work of a doctor 
required a knowledge of quite different aspects of biochemistry from those required bv 
a dental surgeon. As regards physiology the doctor deals mostly with the activities of 
the living cells, the dental surgeon with the inert intercellular substances made bv one 
particular group of cells, those of the connective tissue. As their education proceeds the 
dental and medical curricula drift even further apart and medicine has made no corre- 
sponding approach. Some of the teachers in dental schools must obviously have the w ider 
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perspective gained by a study of general physiology and general pathology, medicine and 
surgery, but this, he thought, tvas hardly necessary to the man in general dental practice. 
It was high time that an academic career was established in dentistry and an adequate 
curriculum was worked out. This deficiency must be made good before any successful 
scheme of National Dental Service could be carried through and no less urgent was the 
necessity to increase the entry to the profession and enlarge the schools to cope with it. 

Treatment of the existing adult population, an extremely high percentage of whom, 
have neglected mouths, was complicated not only by the "enormous cost involved and 
the shortage of available dental inan-poiver, but by the unequal distribution of demand. 
Universal benefit on a per cat>ut basis coupled with a high demand by the well-to-do 
and a negligible one by the poorer sections of the community, who do not value dental 
treatment, would mean that the latter would be paving for the treatment of the more 
prosperous section of the community. The dental surgeon in a residential district, 
where the demand for his services was total, would, however, be compelled to move 
into an industrial district where the demand was low, so that confusion would reign. 
It would, nevertheless, be possible by establishing suitable safeguards to offer even’' 
body the “ possibility of dental treatment ” and yet in effect to confine it to those 
whose need was greatest. The most important thing, however, was to couple tins 
with a progressive scheme to care for the new generation ns it grows up, and having laid 
a good foundation to watch over the dental health of these young people all their lives. 

The unfolding of any scheme must be gradual, for in attempting to increase the 
numbers of the profession it must take a generation to reach the pre-arranged target 
figure; and in dentistry a generation is rhirry-six years. If the target were 2(1000 the 
new* entry would have to be 560 a year and tire academically qualified section of the 
profession would then increase at the rate of 280 p.n., most of whom should be attracted 
into the school service; but even to attain this slow rate of progress an immediate start 
must be made to train new teachers for the dental schools so that they may be enlarged 
to deal adequately with the influx of students on demobilization. 

Mr. Somerville Hastings said that the dental surgeon of the future should act mote in a 
consultative capacity than he did to-day. He did not think that a long time lag should « 
looked upon as inevitable and would advocate the suggested reforms being commenced 
with the least possible delay. 

Mr. H. Alvin Mahony said that liardlv more than a third of the children attends 
school actually received treatment in any year, and in spite of the extent to which pwuetc 
dental services had been provided in the interval, there was reason to doubt if the uetvw 1 
condition of the young recruit of IS to 19 was any better in this war than it was in the last- 
The gap between school leaving age and eligibility for dental benefit under the National 
Health Insurance Scheme bad been generally blamed for the dental condition of the 
young adult, but recent investigations had drawn attention to the very high number ot 
adolescents of 16 and 17 whose dental condition was such that the onlv possible treatment 
was the extraction of natural teeth and their replacement by artificial dentures. It was 
difficult to imagine that the dental condition had deteriorated to an extent in the two to 
three years after leaving school. -There was no doubt that the problem was not being 
adequately met by present arrangements. 

One of General Helliwcll’s suggestions was that, for what was estimated to be S0°o 
of the treatment necessary, a service of persons with a restricted training and function 
should be set tip. Any Government Department or other Bodv which was responsible 
for a revision of dental arrangements would have to consider whether the public vvoum 
be content that their dental needs should be dealt with by this lower grade of dentist 
On the other hand, it was suggested that every dental surgeon should receive full medical 
training. He remembered that the Dean of one of the dental schools laid down as a 
principle on which he advised prospective students that the attempt to take medical 
and dental courses concurrently in anything like the minimum time "would result in the 
production of neither good dentists nor good doctors. 

If it were necessary in order to secure the right type of dental surgeon that he should 
undergo the full medical curriculum with an additional two or three years for special 
dental subjects, it might be appropriate to consider whether, under those circumstances, 
he would not be entitled to superior status and higher pay than the man who had a 
medical qualification only. He doubted if ninnv of the subjects of the medical curriculum 
would be of any real value to a man who was going to practise dental surgerv. 

He paid a warm tribute to General Helliwell’s valuable work in the "establishment of 
the Army Dental Service and to the high standard of conservative work which he bad 
ahvavs understood General Helliwell attributed to the efficient system of supervision in 
that Service. He was able to say from information obtained by the examination of ex- 
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Servicemen who came under other dental schemes in later life that conservations carried 
out in the Services remained efficient even after the lapse of many years, and this was 
confirmed by the conditions found in Service patients examined in hospitals in the present 
wax. He was, therefore, surprised that General Helliwell should now contend that the 
amount of supervision of dental work which was required was small, and from his own 
experience, he was unable to agree with this suggestion. 

Mr. C. Bowdler Henry said he shared the view that reorganization of the dental curri- 
culum was necessary. It was not generally appreciated that this curriculum was in the 
first instance a compromise, aiming as it did to eliminate quackery by combining the 
more reputable artificers with the surgeons. About eighty years ago quackery was rife 
and dental surgery was not recognized by the Council of the Royal College of Surgeons. 
There were, however, two sets of reputable practitioners, one consisting of fellows and 
members of the Royal College who desired to practise in the specialty, the other consisting 
of craftsmen, mainly adaptors of artificial teeth, but unqualified in medicine or surgery. 
Some of the latter were educated people, at least one of them (Samuel Cartwright, Senior) 
becoming F.R.S. and more than one being Fellows of the Linnean Society. The granting 
of the L.D.S. by the Royal College of Surgeons in 1853 was the successful culmination 
to ten years of assiduous petitioning, both to the Royal College and to Parliament, by 
v group of representatives of both parties led by John Tomes. 

Their petition was only granted after they had formed themselves into the Odontological 
Society of London, of which they constituted the Council, and had produced not only 
their proposed curriculum of study but also a place in which to teach it. Their school, 
and the charity which they founded to serve it, was the institution which is to-day the 
Royal Dental Hospital and it may be said that the tale of the birth of this school is the 
history of regulated and scientific dentistry in Great Britain. The Odontological Society 
exists to-day as the Odontological Section of the Royal Society of Medicine, of which it 
became a founder section. 

It is recorded in the speeches of Sir John Tomes that the dental curriculum was drawn 
up to be equal to that of medicine in period of study, expense and in cultural attainments, 
the requisites of preliminary education being the same for both. The only difference was 
that two-fifths of the medical training not deemed necessary for a dental surgeon to know 
were omitted and in their place an equivalent amount of pure dentistry, mainly prosthetic, 
was substituted. This curriculum remains to-day and in assessing its suitability to modern 
requirements, it is necessary to take note of the original state of dental practice and the 
changes which since then have taken place. 

When the curriculum was drawn up. artificial dentures were still being made from 
ivory of the walrus tusk, dental plate and teeth often being carved out of a single block 
of the material. This was work which required high craftsmanship. In succeeding years, 
however, the introduction of new denture materials, especially the plastics from vulcanite 
onwards, has ceased to require this high degree of craftsmanship, whereas the biological 
aspect of dental therapy has assumed ever-increasing importance. Surely the time had 
now come when we should dissociate the craft of plate-making from the biological side. 

We should have two sets of practitioners, the dental surgeons and the dental prosthetists, 
the former qualified in medicine and the latter trained in the craft. 

Mr. J. Campbell said that many of the younger practitioners thought that there was 
a distinct need for the type of assistant advocated by General Helliwell and that they would 
be of valuable service to the profession. He would like to see the whole of the recommenda- 
tions advocated in the opening address put into effect. 

Mr. W. Kelsey Fry said that although he agreed with some of Major General Helliwell’s 
ideas, he could not go the whole way with him. He could not agree that the National 
Health Insurance Scheme had entirely failed. The age at which the patients received 
benefit under this scheme was such that nothing but a “ break-down " service was of anv 
'alue; as a service of this type it had done a considerable amount of good. A scheme for 
providing full dental treatment for the general public could only come into operation within 
a reasonable time if ancillary services were brought into action. The service which he con- 
sidered would be of the greatest value at the present time was that of the dental hvgicnist. 
1 he dental hygienist would be capable of undertaking a great deal of the prophvlactic 
dentistry, which at present could not be adequately carried out, and which certainlv' could 
not be dealt with in the post-war programme without a considerable increase in the dental 
personnel. 

This particular ancillary service would be of special value for in-patients in the General 
Hospitals. At present these patients received no prophylactic or conservative treatment but 
uemment RCnt eXtract,ons - AI1 '"-patients should have dental inspection and prophylactic 
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J. F. Pilbeam said he was opposed to General Helliwcll’s suggestions. He did not 
consider that it was in the interest of the profession that dental assistants should lie 
employed for the duties described nor did he consider that a medical qualification would 
be an advantage for dentists. 

Major General Helliwell, in reply, said he did not fully agree with Mr. Rowlett that 
the double qualification was more necessary as a background for teachers and research 
workers — a view which seemed to he held also by Dr. Fish. He thought the teachers 
and students should always have a similar background. With regard to Mr. Rowlett’s 
statement that no curriculum had been devised which covered the combined fields of 
medicine and dentistry itc thought that this was probably due to the fact that dental 
surgeons were including in their work a considerable part which should he performed 
by auxiliaries and technicians. 

The fear that dental surgery may become medically dominated woidd be groundless 
if dental surgery became an integral part of medicine. 

The creation of a special class of operator would nor be fraught with dangerous con- 
tingencies. He saw no difficulty in defining simple operations and did not think that 
the possible occupational dissatisfaction of the operators could be compared with that 
which would he felt by the highly trained dental surgeon (if the future if most of his 
work was of a simple routine type. The operators in the public service would be chiefly 
engaged in dealing with “ regular ” patients in order to prevent the spread of caries 
beyond the earliest stages. They would he entirely under the direction of the dental 
surgeon and would not be called upon to deal with advanced dental 01 oral disease of 
any kind. 

In spite of the changes in the dental profession from the mechanical phase to the 
prophylactic phase described by Mr. Rowlett, no drastic change- had yet been made in 
the training of dental personnel and he suggested that the time was now ripe for it. 

Dr. Fish had said he would like to see all dental administration in the hands of the 
dental profession. Were the chief dental officers of the different departments to he cut 
quite adrift from the medical administration? The tendency' would then be for a big 
unnecessary dental organization to be built up which could not bear expert and unbiased 
scrutiny. Further, any independent director in an independent dental profession n' m "' 
hold a most unhappy and precarious office in attempting to administer a medical brand 
split off from the parent bodies. All the way down the scale there would be untenab c 
positions such as, for example, a dentist on the staff of a hospital attempting to run 
an independent concern within a medical unit. 

He was particularly interested in Dr. Fish’s suggestion that a bonus should be gi' cn 
to school dentists after a number of years when they retired and made room for other 
young dentists. It was the knowledge of the feeling of lack of fulfilment among- man'’ 
dentists in a life consisting for the most part of school dentistry that had impcllct 
him (General Helliwell) to recommend a few years ago a scheme for retirement wiih 
gratuity after a few years of such service but the dental profession would have none of it- 

Dr. Fish had drawn a comparison between living cells dealt with by the doctors and 
the inert tissues dealt with by the dental surgeon. It was, of course, chiefly this u' crt 
tissue which he wanted the dental operator to deal with up to a certain point. That 
would eventually amount to 80% at least of the work in an established and well-organized 
service and there was no need for medically qualified persons to do this work, but there 
was very definite need for the dental surgeon who would do the other 20% of the work 
in, for the most part, living cells, and who would also have the full responsibility for the 
whole 100% of the work, to be medically and surgically qualified. 

As regards Dr. Fish’s suggestion of difficulties which might occur if dental service 
were provided on a per capita basis he again emphasized that the scheme would he 
progressive and that the rate of progress would be proportional to the demands of the 
public made as a result of education in health matters and on the quality of the service 
provided. 

In reply to Mr. Mahoney, General Helliwell said that he had not recommended an 
inferior grade of dentist but a dental auxiliary to work under the direction of the dental 
surgeon in order to meet future needs. If an auxiliary service were not introduced there 
would be a tendency for the profession itself gradually to become, for the most part. 

-v medical auxiliary. He agreed that adequate supervision of dental personnel was 
necessary but maintained that in a soundly organized service it would not be so great 
as was often advocated. 

* He agreed with Mr. Kelscv Fry that a considerable amount of good had resulted from 
even the “ break-down ” service to insured patients and in that sense the National Health 
Insurance Scheme had not entirely failed but it was that particular type of service that 
he thought they all agreed must he obviated as far as possible in future." 



Royal Society of Medicine v°i. xxxvi 


/ 


of Neurology 

President — R. M. Stewaet, M.D. 

[pffcrJfdry IS, 1943} 

DISCUSSION ON RECENT EXPERIENCES OF ACUTE 
ENCEPHALOMYELITIS AND ALLIED CONDITIONS 

Dr. Russell Brain : During the last two years I have seen 22 cases of acute encephalitis 
and 6 cases of acute aseptic meningitis. Of the 22 cases of encephalitis 6 followed measles, 
1 mumps, 2 occurred after inoculation and 2 were of the so-called Marie-Strumpell type. 
The remaining 11 seem to fall into three clinical groups. In,6 the onset was acute or even 
fulminating with high fever and stupor or coma and 3 with meningeal signs had poly- 
morphonuclear cells in the cerebrospinal fluid. In spite of the stormy onset recovery 
was complete in 5. In 2 further patients the onset was subacute and the course progressive 
to death in two to three months. In the remaining 3 the onset was subacute and the 
course at first relapsing; and there was evidence of considerable destruction of the white 
matter with permanent visual field defects and pyramidal lesions when the disease became 
arrested. Without attempting to apply clinical descriptions to them we may say that 
these seem to be three different patterns of reaction of the nervous system to infection. 

I. — Meninco-Encephalomyelitis Due to Pyocenic Organisms. — (1) Meningococcal 
encephalitis . — Attention has recently been drawn to the occurrence of cerebral lesions 
in meningococcal meningitis. Banks and McCartney (1942) distinguish a fulminating 
cerebral, type of meningococcal infection and a focal encephalomyelitis. The former is 
characterized by an acute onset with rapidly deepening coma, and in the most acute 
cases signs of meningitis may be absent and the cerebrospinal fluid clear. In the 
latter the onset is that usual in meningitis, but the response to sulphapyridine. is unsatis- 
factory and signs of focal cerebral lesions develop. These may persist after recovery 
from the meningitis and be permanent. The high survival rate in meningococcal menin- 
gitis treated by modern methods has brought to light encephalitic sequela; which previously 
were not often seen. The most common of these are symptoms closely resembling those 
of the post-concussional state. 

(2) Meningo-encephalitis complicating scarlet fever . — In addition to the common intra- 
cianial complications of this disease a meningo-encephalitis characterized by a lymphocytic 
pleocytosis may occur. I recently saw an example of this in a boy of 6 who developed 
meningeal symptoms when his rash was desquamating. He was febrile for ten days and 
showed no response either to anti-streptococcal serum or sulphonamide. His cerebro- 
spinal fluid contained 160 lymphocytes per c.mm. on two occasions. Neal and Harrington 
(1942) allude to this clinical picture and Lassen and Bang (1940) report 20 cases, an 
incidence of 0-2%. Is this meningo-encephalitis caused by the streptococcus or its toxins, 
or is it, as Lassen and Bang believe, caused by a virus? 

If- — Encephalitis with Intranuclear Inclusion Bodies. — During recent years several 
new forms of encephalitis due to virus infection have been discovered, Japanese B 
encephalitis, St. Louis encephalitis, the Western and Eastern forms of equine encephalitis 
and Russian encephalitis. None of these has so far been identified in this country. Mv 
scries includes one example of a rare form of encephalitis of which only four previous 
cases appear to have been described, the characteristic feature being the presence of 
eosinophil inclusion bodies in the nuclei of the cortical ganglion cells. Dr. Greenfield will 
describe the lesions. My patient, a boy of 11. developed symptoms after antidiphtheria! 
inoculation. The onset was insidious. Change in character was followed by impaired 
vision and ataxic gait. The distinctive clinical features were facial spasm, trismus, clonic 
movements of the right upper and lower limbs, and a right grasp reflex with left hemi- 
parcsis. The patient was comatose with double hemiplegia for five weeks before he died, 
three months after the onset of symptoms. The cerebrospinal fluid was normal Though' 
the reported cases are few (Dawson. 1933. 1934; Smith. Lennette and Reames, 1941; 
Akelams and Zehlis, 1942) the clinical picture is fairly distinctive. All the patients have 
been children, the course of the disease has been subacute rather than acute, lasting two to 
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four months, involuntary movements are characteristic, clonic in 3 cases, hemidvstonic in 
a fourth. The cerebrospinal fluid has been \ normal or contained only a few lymphocytes. 
In 1 case a virus identical with herpes simplex was isolated from the brain. 

III. — Encephalitis Due to Viscerotropic Viruses. — Central or peripheral nervous 
lesions may occur as complications of infections probably due to viruses which are not 
primarily neurotropic but viscerotropic. Glandular fever, infective hepatitis and mumps 
are examples of this. Bernstein (1940) describes the nervous manifestations of infectious 
mononucleosis, the commonest of which is meningitis with a mononuclear pleocytosis 
of from 200 to 1,000 cells in the cerebrospinal fluid. Both in this disease and in mumps 
the nervous manifestations may he more prominent than the visceral and these infections 
probably account for some cases labelled “ acute aseptic meningitis Newman (1942) 
in the Lavant valley epidemic of infective hepatitis observed patients with mild cerebral, 
meningitic and neuritic symptoms. In a patient of mine unilateral convulsions and hemi- 
plegia, together with mild polyneuritic signs, preceded the onset of the jaundice: recover) 1 
was complete. 

IV. — Acute Aseptic Meningitis. — This is a useful term for a clinical picture with a, 
very mixed aetiology, namely, a benign meningitis with a pleocytosis either lymphocytic 
or polymorphonuclear in the C.S.F., which is sterile on culture for bacteria. The virus of 
acute lymphocytic chorio-meningitis and its congeners probably account for only a minority 
of cases (Baird and Rivers, 193S). As already suggested some cases may be due to infectious 
mononucleosis or mumps; others to poliomyelitis without paralysis, others again to viruses 
not yet identified. Though the pleocytosis is usually mononuclear a similar clinical picture 
running a benign course is occasionally found in conjunction with a polymorphonuclear 
pleocytosis in a sterile cerebrospinal fluid, and in one such case the virus of lymphocytic 
choriomeningitis was isolated from the fluid. Drugs of the sulphanilamide group should 
be used for all cases of this kind. 

V. — Post-exanthematous Encephalitis.— Little has been added to existing knowledge 
about encephalitis following vaccination, measles and other exanthems. Anderson and 
McKenzie (1942) state that in Glasgow in 1942 seven cases of postvaccinal encephalitis 
occurred among half a million people vaccinated, an incidence of 1:71,000. Two died, 
the remaining five completely recovered. 

Measles encephalitis is certainly much commoner: I have seen 6 cases in the last two 
years. Complete recovery may occur from a condition which during the first weeks o 
the illness looks hopeless. For example, a girl aged 12, six weeks after the onset o 
encephalitis was mute and diplegic. Three months later she had almost complete) 
recovered. It is difficult to assess the results of treatment, but it is advisable to use 


convalescent or immune horse serum. 

VI. — Neurological Sequela: of Inoculation with Toxoids or Killed Bacteria--" 
(1) Tetanus toxoid and T.A.B . — I have seen 3 cases of nervous disorder following * n °c u “'" 
tion with tetanus toxoid with or without T.A.B. , 2 in the acute phase. A man aged -4. 
eleven hours after his second or third injection of T.A.B. and tetanus toxoid developed 
headache, fever and dimness of vision. Two days later his cerebrospinal fluid contained 
100 mg. of protein and a fortnight later 24 lymphocytes per c.mm. He was then recovering 
and showed no abnormal physical signs. Palmer (1941) has reported a fatal case of 
encephalitis developing shortly after one injection of tetanus toxoid and two of T.A.B- 
Focal haemorrhages and thromboses were present in the brain. My second patient, a week 
after his third injection of tetanus toxoid developed fever, rash and swelling of joints 
and a severe radiculitis involving both upper limbs. Fifteen months later his recover) 
is almost complete. Since identical symptoms may occur after horse serum it is probable- 
that the cause in this case was sensitization to the foreign protein. The cause of 


encephalitic symptoms is at pTesent unknown. 

(2) Diphtheria toxoid .-^ I have seen 4 cases of nervous disorder occurring within a few 
davs of A.P.T. inoculation against diphtheria. One was the fatal case of encephalitis with 
inclusion bodies already described. The other three were all cases of poliomyelitis, occurring 
when this disease was already prevalent. The relationship of the infection to the inocula- 
tion is at present unsettled. Before deciding that there is such a relationship it is 
necessarv to ascertain statistically that the incidence is higher among immunized children 
than in the community at risk. In any case it should be emphasized that with diphtheria 
immunizations numbering thousands and T.A.B. and tetanus toxoid inoculations number- 
ing millions these complications are extremely' rare . . J . 

yjj Sulphanilamide Encephalopathy. — finally it should be borne in mind that 

« dDhanilamide may cause demyelinating lesions of the brain and spinal cord as Fisher 
' i pilrnnnr 119391 have shown. Drugs of this group are now so widely used in the 
treatment of acute infections, that, as Henson and Russell (1942) have pointed out, we 
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should be cautious in attributing to the infection an encephalopathy which may be the 
result of the treatment. 
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Dr. J. G. Greenfield first described the lesions found in Dr. Brain’s case of subacute 
encephalitis with inclusion bodies in the nerve cells. The brain in this case was unusually 
firm in the fresh state, but otherwise did not appear abnormal. Or. microscopical examina- 
tion the changes were of four main types: (i) degeneration of neurones, many of which 
contained inclusion bodies of the A type. The nerve cells most affected were those of 
the cortex especially in the Rolandic area and the hippocampus, the basal ganglia, the 
inferior olive and the anterior and posterior horns of the spinal cord. (2) Hypertrophy 
and increase in number of the microglial cells in the affected areas of grey matter. (3) 
Lymphocytic infiltration of the walls of vessels, which was present also in areas where 
neuronal degeneration was not seen. (4) Swelling of astrocytes and overgrowth of 
neuroglial fibres in the cortex, subcortical white matter and basal ganglia. A few inclusion 
bodies were seen also in the nuclei of oligodendroglial cells. This last observation placed 
the virus causing the disease in Weston Hurst’s pantropic class, but no lesions could be 
seen in any other viscus than the brain. 

Dr. Greenfield then described a case of acute encephalitis, fatal in six days, in which 
widespread and intense inflammatory changes were present in the cortex, brain-stem and 
spinal cord but sparing the hippocampus and cerebellum. He did not think that the case 
was one of encephalitis lcthargica as the perivascular infiltration was of a mixed type, con- 
taining histiocytes and endothelial cells as well as lymphocytes, the degree of cortical 
inflammation was greater than was usual in encephalitis lethargica, and the neurones of the 
substantia nigra remained healthy although surrounded by inflammatory cells. 

Dr. Brain had spoken of “ post-exanthematous encephalomyelitis ” but cases with exactly 
similar pathological lesions might follow at an interval of a few days acute diseases of 
the upper respiratory passages which in some cases resembled influenza, in others coryza. 

Dr. Weston Hurst had recently described a condition to which he gave the name 
“ acute htemorrhagic leuco-encephalitis ”. Dr. Greenfield had examined a case of this 
kind and had been able to confirm Weston Hurst’s observations. In this case there was 
an acute htemorrhagic inflammation of the central part of the centrum semiovale, involving 
the corpus callosum in its middle third. The cortex overlying the most severely involved 
part of the white matter showed some invasion by polymorphonuclear cells and endothelial 
proliferation in the small vessels, and a few polymorphonuclear cells were also seen round 
a small vessel in the pons. But for the most part the lesions were limited to the white 
matter. He considered that this disease was more likely to be due to bacterial toxins 
than to a virus. 


Dr. Dorothy Russell : The pathological material examined by me during the past few 
years includes but few examples of encephalitis- Amongst them, however, are two forms, 
apparently newcomers in this country, which have alreadv been described bv the previous 
speakers. ' ’ 1 

The first of these is an example of the “inclusion encephalitis’’ of Dawson (1934). 
h is essentially similar to the case described by Dr. Russell Brain and Dr. Greenfield, 
and to the three already reported from America (Dawson, 2 cases: Akclaitis and Zeldh 
1942, 1 case). 


4 vears, admitted 


Clinical and post-mortem findhi.es (Dr. E. O’Flvnn). — Boy of 
September 4, 1939. Gradual onset of weakness of all four limbs 

On examination 1 the child was unable to stand or sit un. Speech was indistinct 
Periods of irritability alternated with lethargy, but intelligence was not impaired 
I lie cranial nerves were normal. There was flacciditv and diminished power in the 
arras ; the legs were spastic. 

r n cf!cxcs ": ere present in the limbs, being brisk in the le-s. The plantar reflexes 
ucre flexor. No sensory changes could be elicited from lack of co-operation 
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four months, involuntary movements are characteristic, clonic in 3 cases, hemidystonic in 
a fourth. The cerebrospinal fluid has been tnormnl or contained only a few lymphocytes. 
In 1 case a virus identical with herpes simplex was isolated from the brain. 

Ill- — E ncephalitis Due to Viscerotropic Viruses. — Central or peripheral nervous 
lesions may occur as complications of infections probably due to viruses which are not 
primarily ncurotropic but viscerotropic. Glandular fever, infective hepatitis and mumps 
are examples of this. Bernstein (1900) describes the nervous manifestations of infectious 
mononucleosis, rhe commonest of which is meningitis with a mononuclear pleocytosis 
of from 200 to 1,000 cells in the cerebrospinal fluid. Both in this disease and in mumps 
the nervous manifestations may be more prominent than the visceral and these infections 
probably account for some cases labelled " acute aseptic meningitis ”. Newman (19-12) 
in the Lavant valley epidemic of infective hepatitis observed patients with mild cerebral, 
meningitic and neuritic symptoms. In a patient of mine unilateral convulsions and hemi- 
plegia, together with mild polyneuritic signs, preceded the onset of the jaundice: recovery 
was complete. 

IV. — Acute Aseptic Meningitis. — This is a useful term for a clinical picture with a, 
very mixed aniology, namely, a benign meningitis with a pleocytosis either lymphon'tic 
or polymorphonuclear in the C.S.F., which is sterile on culture for bacteria. The virus of 
acute lymphocytic cliorio-meningitis and its congeners probably account for only a minority 
of cases (Baird and Rivers, 1938). As already’ suggested some cases may be due to infectious 
mononucleosis or mumps; others to poliomyelitis without paralysis, others again to viruses 
not yet identified. Though the pleocytosis is usually mononuclear a similar clinical picture 
running a benign course is occasionally found in conjunction with a polymorphonuclear 
pleocytosis in a sterile cerebrospinal fluid, and in one such case the virus of lymphocytic 
choriomeningitis was isolated from the fluid. Drugs of the sulphanilamide group should 
be used for ail cases of this kind. 

V. — Post-exanthematous Encephalitis. — Little has been added to existing knowledge 
about encephalitis following vaccination, measles and other exandiems. Anderson and 
McKenzie (1942) state that in Glasgow in 1942 seven cases of postvaccinal encephalitis 
occurred among half a million people vaccinated, an incidence of 1 :71,000. Two eict ■ 
the remaining five completely recovered. 

Measles encephalitis is certainly much commoner: I have seen 6 cases in tlie last t" 
years. Complete recovery may occur from a condition which during the first weeks o 
the illness looks hopeless. For example, a girl aged 12, six weeks after the onset o 
encephalitis was mute and dipicgic. Three months later she had almost comp' etc J 
recovered. It is difficult to assess tlie results of treatment, but it is advisable to " ?e 


convalescent or immune horse serum. 

VI. — Neurological Sequelae of Inoculation with Toxoids or Killed Bacteria- 
(I) Tetanus toxoid and T.A.B . — I have seen 3 cases of nervous disorder following Inocula- 
tion with tetanus toxoid with or without T.A.B., 2 in the acute phase. A man aged - > 
eleven hours after his second or third injection of T.A.B. and tetanus toxoid developed 
headache, fever and dimness of vision. Two days later his cerebrospinal fluid contained 
100 mg. of protein and a fortnight later 24 lymphocytes per c.mm. He was then recovering 
and showed no abnormal physical signs. Palmer (1941) has reported a fatal case ot 
encephalitis developing shordv after one injection of tetanus toxoid and two of T.A.B- 
Focal haemorrhages and thromboses were present in the brain. My second patient, a week 
after his third injection of tetanus toxoid developed fever, rash and swelling of joints 
and a severe radiculitis involving both upper limbs. Fifteen months later his recovery 
is almost complete. Since identical symptoms may occur after horse serum it is probable 
that the cause in this case was sensitization to the foreign protein. The cause ot 


encephalitic symptoms is at p'resent unknown 

(2) Diphtheria toxoid . — I have seen 4 cases of nervous disorder occurring within a fc"' 
davs of A.P.T. inoculation againsc diphtheria. One was the fatal case of encephalitis win' 
inclusion bodies already described. The other three were all cases of poliomyelitis, occurring 
when this disease was already prevalent. The relationship of the infection to the inocula- 
tion is at present unsettled. Before deciding that there is such a relationship it is 
nccessarv to ascertain statistically that die 'incidence is higher among immunized children 
than in the community at risk. In any case it should be emphasized that with diphtheria 
immunizations numbering thousands and T.A.B. and tetanus toxoid inoculations number- 
ing millions these complications are extremely- rare . 

‘yjj Sulphanilamide Encephalopathy. — Finally it should be borne in mind that 

lnhanilamide may cause demyelinnting lesions of the brain and spinal cord as Fisher 
riimnur H9391 have shown. Drugs of this group are now so widely used in the 
meatmen? of acute infections, that, as Henson and Russell (1942) have pointed out, we 
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DISCUSSION ON NON-SPECIFIC EPIDIDYMITIS 

Mr. E. G. Slesinger (who opened the discussion) pointed out that non-tubcrcular, non- 
gonococcal epididymitis is far commoner than the textbooks would lead one to believe, 
and that the incidence in Service personnel in this war is particularly high. He gave 
details of 34 cases seen at Preston Hall E.M.S. Hospital, of which 1 1 were bilateral and 
G recurrent. The onset in almost all the cases was sudden, with pain and swelling the 
presenting symptoms, and in all the cases the whole epididymis was enlarged, hard and 
tender. In these 34 cases the vas was thickened in 16, and the vesicle in 12. In onlv 
12 cases did the urine show any abnormality, and then only the presence of a little 
albumin and a few pus cells. The opener stressed the similarity of many of these cases 
to tuberculosis, and feared that patients were being needlessly submitted to operation 
under a mistaken diagnosis. Unless there was definite evidence of tuberculosis elsewhere, 
every case of epididymitis should be treated conservatively in the first place; with 
rest and local heat cases of non-specific epididymitis would resolve. There was one group 
which would get well in three weeks, but another which might take as many months; 
administration of the sulphonamide drugs did not appear to affect the course materially. 
He gave reasons for his belief that in every case of epididymitis the pathway of invasion 
was the lumen of the vas, and the vas alone, as was suggested by Wells in the case of 
tuberculosis. This was readily understandable in that group of cases which are secondary 
to infection in the urine, either from some abnormal condition in the urinary tract, 
oi from a non-gonococcal posterior urethritis, but in the group of cases with no urinarv 
change the explanation was not so obvious. This was the group that he believed showed 
.he unusual incidence in this war, and on which he hoped the discussion would particularly 
ihrow light. He believed that this type of case was due to the passage of sterile urine 
down the vas. The frequent history of a “ strain ”, or of physical training exercises 
as ■ n .S™ cause, the sudden onset, and the immediate involvement of the whole 



members on this hypothesis, and suggested as one experimental prophylactic measure the 
compulsory emptying of the bladder before P.T. exercises. 


Donald McGavin [Summary): An epididymitis exists which is distinct from tuber- 
culosis, gonorrhoea, obvious urinary infection or instrumentation of the urethra. 

tdnnm'v the chrnni<: P h , asc ' this > s diagnosed as tuberculous, it commonly receives too 
glooms a prognosis and unnecessarily drastic treatment. Failure to recotmUe smh 
tS a \ <liStir T / r0m .^erculosis leads to too optimistic rproinoslsT tuberclu" 
pididjmitis and of certain forms of treatment, as well as an under estimate nf the f 
association of genital and urinary tuberculosis. underestimate of the frequent 

This non-specific disease of the cpididvmis falls into three sub erouns- Infl m 

vr, 
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Lumbar puncture September 5: C.S.F. normal. 

Course. — I here was occasional pyrexia up to 100° F. Ataxv of the arms rvas 
noted two days after admission. Spasticity increased, accompanied by extensor 
plantar responses, and difficulty in swallowing, especially fluids. Blindness developed 
a few days before death, which took place in hvperpyrexia (106° F.) on October o’, 
1939, eleven weeks from the onset: of the illness. 

Post-mortem e.ruiniinitiori (twenty-four hours later) : The brain appeared full raid 
firm; heavier than normal (1,441 g.). On section the cerebral hemispheres were 
of normal appearance but the white matter felt somewhat rubbery. The spinal cord 
was not examined. 

Histology (Dr. Dorothy Russell). — (1) Focal cuffing of the perforating vessels with 
lymphocytes and plasma cells, affecting both arteries and veins. Little evidence of 
meningitis; (2) severe but somewhat focal degeneration and necrosis of cortical neur- 
ones associated with eosinophil intranuclear inclusion bodies of Cowdry's Type A. 
Hyaline eosinophil masses are also present in the cytoplasm of the affected neurones; 
(3) accompanying this degeneration is a brisk microglial proliferation with formation 
of rod-cells; (4) proliferation of astroevtes in the deeper layers of the cortex and m 
the subcortical white matter: to) little change save focal perivascular cutting is 
found at lower levels in the brain. " .. 

Inclusion bodies were not found in astrocytes but were occasionally observed 
within the nuclei of oligodendroglial cells. This was also noted bv Akelaitis and 
Zeldis 'who ’pointed out that it rendered untenable the theory of Levaditi that 
demyelination is caused by oligodendrocytropic viruses — since no foci of demyelinatton 
are present in any of these recorded cases.' 

This is an encephalitis with the hall-marks of a virus infection, in which the main 
brunt is suffered by the pyramidal cells of the cortex. The absence of demyelinaiion 
brings into focus the view, held bv many, that other ictiological agents should be 
sought in explanation of the demyelinating forms of encephalomyelitis. The inchi.-.on 
bodies bear a close family likeness to those of herpes simplex, but until transmission to 
laboratory animals has been effected the significance of the resemblance remain? 
obscure. That the infection is not in fact herpetic is suggested by Dawson’s failure to 
transmit the disease to a variety of animals. 

The second condition to which I should like to refer is the “ acute htemorrhagic lerro- 
encephalitis ” described in Australia bv Weston Hurst (191)). I have seen two cases the 
first of .which has already been reported (Henson and Russell, 1942). The second orciinri 
about a year ago at the London Hospital and material was kindly sent by Professor H. • 
Turnbull. Recapitulating Hurst’s records and those at my disposal, this disease sectns 
to be of sudden onset with a rapidly fatal course. No clear evidence of any xtiologiral 
factor has emerged from the histories. In my published case there had been a febrile 
attack, diagnosed as coryza, twelve davs before the onset of the encephalitis and separated 
from it by a period of recovery lasting five days. In one of Hurst’s two verified cases 
there had been an attack of pharyngitis about three weeks before the encephalitis, but 
the significance of these earlier indispositions is questionable. Tire encephalitis is charac- 
terized by the sudden onset of hemiplegic symptoms, progressing to a qliadriplegia and 
accompanied by coma, pyrexia and lcucocvtosis. The C.S.F. shows no obvious departure 
from normal, but may be under increased pressure. Dr. Greenfield, however, noted an 
excess of polymorphonuclear leucocytes in his case; in this connexion it is of interest 
that in Hurst's first case, in which no examination of the C.S.F. was made, there was 
considerable focal infiltration of the leptomeninges with these leucocytes. 

Dr. Greenfield has given a descriotion of the pathological appearances in this type 
of encephalitis. In my two cases the findings were essentially similar. The uniformity 
displayed seems to indicate that this is a special form of encephalitis. Yet some relation- 
ship may well exist between this acute haimorrhagic Ieuco-encephnliris and brain purpura 
on the one hand, and the disseminated demyelinating forms of encephalitis on the other. 

Tt stands as a connecting link between the two extremes. Support for this view is 
provided by the occasional finding of non-hremorrhagic foci of demyelination in conditions 
that are more characteristically manifested as brain purpura, such as nrsphenamine 
intoxication and cerebral fat-embolism (Greenfield. 1941). The possibility of a biochemical 
basis in the demyelinating forms is indicated by such observations, and again by Hurst s 
experimental production of disseminated subcortical foci of demyelination in monkeys by 
chronic cyanide poisoning. The mechanism here appears to be that of a histotoxic anoxia. 

In fat-embolism another form of anoxtemia is witnessed. 
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and bilateral lesions or abscess formation both point to the latter diagnosis. In some 
<ases an expectant attitude mav be the onlv means of establishing the cause, and in the 
absence of anv positive evidence of tuberculosis, no harm can accrue from this. Certain 
vascular lesions may give rise to difficulty, such as thrombosis in a varicocele or thrombo- 
angiitis obliterans of the epididymal vessels. 

Treatment. This should be expectant in the majority of cases, a suspensory bandage 

and counter-irritants being given. In the more acute forms, rest in bed and, if necessary, 
incision of abscess, will be required. In chronic cases, where pain and disability persist, 
cpididymectomy is indicated and is usually feasible in preference to orchidectomy. In 
recurring cases, vasotomy may produce a cure. 

At St. Thomas’s Hospital in the. years 1933-39 inclusive, there were 176 cases of 
epididymitis, and 90 of these were non-specific in type. I have to thank my surgical 
colleagues for their assistance over these figures. 

In a series of cases under my own care at St. Thomas’s Hospital, during the years 1933-39, 
there were 50 cases of epididymitis admitted to the surgical unit. Of these, 24 — or 
approximately half — were non-specific, the remaining 26 being either tuberculous (23) or 
gonococcal (3). 

At Botleys Park Hospital, in 1941 and 1942, 21 cases of epididymitis were admitted, 
and of these 19 were non-specific — rather a surprising figure. 

If we amalgamate these two groups, we obtain 43 cases of non-specific epididymitis. 
Of these 25 were on the left side, 16 on the right, and only two bilateral. It will be 
remembered the tuberculous disease is bilateral in 50y' of cases, and is stated to be 
commoner on the right side. 

The age-incidence was as follows: Under 20, 1 case; under 30, 16 cases; under 40, 11 
cases; and over 40, 15 cases. 

Turning to tetiologv, the following facts were elicited: Onset followed a chill in 3 cases; 
Trauma in 1; and dental sepsis in 1; no obvious cause being discovered in the remainder. 
In 10 cases, B. coli was found in the urine, and in 11 sterile pyuria was present. In 
other words, half the cases were associated with definite pathological findings in the 
urine. Curiously enough, only 9 patients complained of any urinary svmptoms, the 
symptom being htematuria in 2 cases. In 1 case there was an associated B. coli pvelitis. 
In one case a sinus formed in the postero-inferior surface of the scrotum, but no evidence 
of tuberculosis could be discovered. In 3 cases orchidectomy was carried out, as the 
diagnosis had been considered to be tuberculosis, but microscopy revealed no evidence 
ol this. 

In the cases treated conservatively, the time taken for resolution varied from a few weeks 
to six months. Five cases were recurrent, the longest interval between attacks being 
twelve years. One of the patients suffering from bilateral disease had had one testicle 
removed elsewhere two years before admission. 12 patients were serving soldiers, and of 
these 2 had to be boarded out of the Army for the condition. I have not included any 
cases developing after instrumentation or operation on the urinary tract. 

To summarize . — The condition is a common one, likely to be confused with tuberculosis, 
liable to relapse, and sometimes requiring operative interference to relieve the pain- and 
disability. ' 1 


Wing Commander J. C. Ainsworth-Davis : 58 cases of non-specific epididvmitis have 
been treated at a R.A.F. General Hospital during the past twentv-one months. I have 
divided them into two types: (a) epididymitis secondary to disease of cither the urinarv 
or the genital organs, and (b) epididymitis which is primarv as far as the urinarv and male 
genital tracts are concerned. 


(a) In my series there were 21 cases of secondary epididymitis. The urinarv causes for 
these include (1) chronic posterior urethritis, which may be" secondary to urethral stricture, 
pen-urethral disease, or to hypertrophy of the verumontanum, and (2) evstitis. which mav 
either be primary or secondary to prostatic obstruction, to a vesical calculus or »rowth 

wiihn,*i PP T T lI,a f ry mf ? ction - The genital causes are due either to prostatitis with or 
without calculus formation or to vesiculitis. The epididvmitis mav occur spontaneous^- 

brou S ht on by prostatic massage, passage of instruments' such as catheters or 
bougies, or b\ operations on the prostate or urethra. 

- ThC °‘ hC i r Va , rlc,y ° f epididymitis, of which there were 37 cases is primarv -is far as 
urinarv and male genual tracts are concerned, and appears to be a blood-borne Infection 
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older subjects; they have been described in another paper (Brit. J. Surg., 1939, 26 , S00). 
The inflammatory group is the most numerous and important, and is the one discussed 
below. 

The condition occurs in younger men (24 to 38 in this series), without obvious predilection 
for the right or left side, and is often bilateral. In bilateral cases the onset on the nvo 
sides may be simultaneous or may be separated bv an interval (four to twelve weeks). 
The onset may be chronic, subacute or acute. The duration, when first seen, averaged 
six weeks (two days to twenty-four weeks). 

Possible exciting factors need to be considered. The most obvious suggestion is an 
infection from the urine or internal genitalia, carried either along the lumen of the vas 
or perhaps along the lymphatics. The blood-stream can hardly be considered as a source 
of infection in this condition. But more than half the cases in this series had no evidence 
of infection whatever, and three associated the onset with a definite strain: in one case 
recurrent attacks followed recurrent exertions with difficulty, pain and a spurt of blood 
on starting micturition. It is suggested that in at least some of the cases the cause is 
a sudden strain leading to sterile urine being forced back along the vas to irritate the 
epididymis and so cause an inflammatory reaction. Two conditions previously described 
as clinical entities may really belong to this group : “ Epididvmo-orchitis of strain ” and 
tuberculous epididymitis with acute onset, settling down to a. chronic course. 

The course in nearly all cases was towards resolution, complete or with a small residual 
nodule in the lower pole, in periods of three to twenty-eight weeks. Atrophy of the testis 
was not seen. 

Full investigation should be carried out to exclude infections of the urinary and genital 
tracts, particularly tuberculosis. Treatment involves rest in the early stage, followed b\ 
modified activity with a suspensory bandage. The patient should be under frequent observa- 
tion. Should there' be any urinary infection this should be given the appropriate treat- 
ment. Operation is only indicated for positive evidence of tuberculosis, suspicion 01 
neoplasm, abscesses or a progressive local condition. If operation becomes necessary 
epididymcctomy, whenever possible, is better than orchidectomy. 


Mr. R. H. O. B. Robinson : In our definition of epididymitis we mean epididvmp- 
orchitis, in which the accent is on the epididymis and unassociated with tuberculosis, 
syphilis or gonorrhoea present or past. It varies in acuity, being either ushered in "W 1 
dramatic suddenness and considerable constitutional disturbance, or else developing > n ' 
sidiously. In the more chronic cases, one part of the epididymis — either globus major or 
minor — may be affected in particular. An associated hydrocele is often found, "bile 
funiculitis and actual beading of the vas may occur. Suppuration may take place. The 
time taken for resolution is extremely variable, some cases lasting for months, and there 
is a definite tendency to relapse. 


Although the condition may be bilateral, it is as a rule on one side only, in contrast 
to tuberculous infections. Microscopic studies of specimens removed at operation show 
acute and chronic inflammation, occasionally with abscess formation, while the tubular 
epithelium is degenerate. 

/Etiology. — In many cases no definite cause can be determined, but possibilities arc 
infection, trauma, and congestion. 

Infection may come from the urinary tract or posterior urethra, as is the case m 
gonorrhoea. Non-specific urethritis and prostatitis may be responsible. In other cases 
the infection is metastatic, being due to influenza, meningitis, or typhoid. Occasionally 
active infection in the upper urinary tract occurs concurrently. Congestive cases may 
be seen as in erotic epididymitis. Some cases appear to result front mild trauma or over- 
exertion, and it has been suggested by American authors that the forcing of sterile urine 
past the internal sphincter into the jtosterior urethra "during violent exercise may be 
responsible. 

The organism most commonly isolated is th e. Bacillus coli; less frequently, staphylococcus 
and streptococcus. In many cases sterile pus is found in the urine, the causative organisms 
having presumably died out. In this group, exhaustive tests fail to reveal any evidence 
of tuberculosis. 

Diagnosis. The acute forms have to be differentiated from gonorrhoeal epididymitis. 

In more chronic forms, the principal differential diagnosis is from tuberculosis. A definite 
history of tuberculosis, or the presence of other tuberculous lesions, is pathognomonic. 
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[February 2, 1943] 

The Emancipation of Orthopaedic Surgery 

By Royal Whitman, M.D.Harvard, Hon. F.R.C.S., New York 

It was in the year 1841 that the term Orthopaedic Surgery first appeared in a book by 
Valentine Mott. He defined it as the combination of Mechanical and Operative Sur- 
gery “which had inaugurated a new era in the healing art”. The surgery that he had 
in mind, was the subcutaneous division of contracted tissues, and the “meridian splen- 
dour” of the new era, which he envisaged was postponed for many years. 

During this prolonged anticipatory period, the treatment of deformity and deforming 
disease was still considered the special province of the mechanicians and the amalga- 
mation with surgery was accomplished only after a bitter controversy, that lasted 
throughout the century. 

Tlie storm centre was New York where, according to a contemporary, writer "AH or 
nearly all the advance in the use of modern methods of caring for the deformed poor 
may be ascribed to the influence of four great men”: James Knight, Charles Fayette 
Taylor, Henry G. Davis, and Lewis A. Sayre. 

Sayre was a surgeon, the first professor of orthopaedic surgery and the author of the 
first book under this title. He regarded it as a branch of surgery and included diseases 
of the joints, fractures, dislocations, and clinical surgery as within his professorial 
jurisdiction. 

The three others, although at odds with one another were united in their opposition 
to Sayre and to all that he represented. Davis practised what he called conservative 
surgerv, defined by a quotation from Hippocrates “As a Mode of Cure and it requires 
neither cutting nor burning nor any other complex means”. He originated the “Amer- 
ican treatment of hip disease” by '“continued elastic extension” which, by permitting 
motion without friction, conserved the function of the diseased joint. 

Taylor “never wrote a prescription” nor performed a surgical operation. His original 
interest was in physical culture. For a time he conducted a gymnasium and invented 
many machines for passive exercise. 

An unfortunate experience in the treatment of Pott’s disease by such means turned 
his attention to "protection” and led to the invention of the “spinal assistant”. 

The spinal assistant was provided with “two hinges, allowing the instrument to bend 
backward but not forward, in order to allow the muscles to act when they wanted to pro- 
tect the affected vertebra: completely in case the muscles should tire and relax”. Thus 
the spinal assistant, in combining voluntary motion with protection conformed in prin- 
ciple to Davis’ motion without friction, and in this particular, Sayre was also in accord 
with Davis. 

Knight was an ultra-conservative, who rejected all the advances in modern methods 
credited to his colleagues in favour of “expectant” or constitutional treatment of chronic 
joint disease. This required a constant personal supervision, practicable only in a hos- 
pital under single control. “With this impression we introduced the initiatory efforts in 
our own dwelling” under the title of the Hospital for the Relief of the Ruptured and 
Crippled. 

The essentials of the expectant treatment were “enforced hygiene, regular and nutritious 
dietary, tonic remedies, and above ali bodily activity. No child able to hold up its head 
is ever kept in bed during the day and all able to walk by pushing a chair in front of 
them have thus to exercise”. 

Knight practised what he called surgico-mcchanics, to which his distinctive contribu- 
tion was a truss: thus rupture took precedence in the hospital title. 

Knight’s "initiatory efforts” fulfilled all his expectations, for he was able to report 
that “75% of the variously conditioned patients, labouring under svnovitic disease were 
restored to self-sustaining ability”. 

Within a few years a model building was constructed under his personal supervision. 
The city paid for the maintenance of the children and provided teachers for their 
"religious and secular instruction”. The treatment was conducted by Knight and a 
resident assistant. The mechanical supports were home-made, inexpensive and "avail- 
able to the poorest in the community”. Thus since the hospital was self-contained and 
May — Orth. 1 
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renting from such sources as tire colon: a distant focus of infection: po-sibly following 
inoculation; and, rarely, following an injury. Those from the colon are probably. B. co'lf 
infections occurring idiopathicnllv in individuals who are run down from overwork, and 
in whom there is no obvious focus of infection. When an obvious focus is present, 
such ns boils, carbuncles, tonsillitis or septic teeth, the epididymitis is probably staphylo- 
coccal. It is known that epididymitis can occur during the course’ of a fever such 
as typhoid and paratyphoid, and it is possible' that inoculation against these diseases 'in ay 
be a causal factor in a variable number of cases. In four cases of the series there was a 
history of trauma which may have been the exciting factor. 


The attack begins with pain in the groin and lower abdomen, and is soon followed 
by pain and swelling of one side of the scrotum. There is usually some fever, and. the 
patient looks and feels ill. The scrotum is red and itdematous and is often adherent 
to the epididymis behind and below. The whole epididvmis is swollen and very’ tender. 
The testis is difficult to palpate because of the pain, hut is of normal size. A small 
degree of hydrocele is present. The cord is swollen, hard, tender, and it is difficult to 
feel the vas. The attack reaches its height about the fifth dav and gradually subsides 
in about ten days, leaving some thickening of the globus minor, which is tender on 
palpation. Suppuration never occurs. 


Diagnosis is made from secondary non-specific epididymitis and from tuberculosis by the 
absence of disease in the prostate and vesicles, and by the normality of the urine: and 
from gonococcal epididymis by the history, the absence of urinary' infection and of the 
other signs of gonorrheea. 


Treatment . — Absolute rest in bed, with the scrotum surrounded bv antiphlogistic, 
resting on a piece of elastoplast, stretched across the thighs. A good aperient is give” 
followed by a saline in the morning, and the latter continued every morning. Morphia 
is often necessary for pain, and later replaced by empirin compound. Two tablets 
(1 g.) of sulphathiazolc are given t.d.s. lor live days, and the urine examined again 
at the end of this time. Acupuncture and decapsulation of the epididymis have not 
been found to be necessary. About the "tenth day. the patient is allowed up with a well- 
fitting suspensory bandage and a short-wave diathermy is given daily in the massage 
department. All patients arc seen a month after discharge to full duty in the urologim 
out-patient department (i.e. about two months after the beginning of the attack) when 
slight painless thickening of the epididymis is all that remains of the disability. 


Wing Commander G. L. M. McElligott : Primary non-gonococcal urethritis is a common 
condition and between 30 and 30% of all cases of urethritis treated at Service' venereal 
diseases centres are of this type. The condition is usually not severe, sometimes escapes 
the patient’s observation, and, except in the comparatively rare cases where it is due to 
an infection with coliform organisms, is not affected by sulphonamide chemotherapy. 

Since the sulphonamide era, gonococcal epididymitis is uncommon and the few case- 
of epididymitis I now see more often than not follow a non-gonococcal infection of the 
urethra. I feel that these infections are usually venereal and that they may be acquired 
from a consort, whose previous gonococcal cervicitis has been successfully treated with 
sulphonamides, but in whom the almost invariable secondary infection has not been cured. 

It is noteworthy that pus cells were found in the urine in 12 of Mr. Slesinger’s case- 
and I feel that had morning specimens been examined, "threads" and pus would haye 
been found in most of them. It is well known that the urethral discharge often temporarily 
ceases on the onset of an epididymitis. 

Non-gonococcal epididymitis is usually unaffected by sulphonamides. rest and heat 
in the form of diathermy or short-wave therapy giving the best results. The condition 
not infrequently relapses and a residual node almost always remains in the lower pole 
of the epididymis. 

I recently saw a case of epididymitis without any urinary findings which developed a 
specific parotitis within a few days. I have noticed that contrarv to the classical teaching, 
the epididymis is often as much enlarged in these cases as is the body of the testis. 
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by initial efficiency in providing the opportunity for repair, supplemented by an equally 
efficient after-treatment which is the determining factor of the result. 

As evidence of the advantage of these qualifications it may be noted that the effective 
treatment of the most recalcitrant examples of fractures and dislocations, that of the 
femoral neck and congenital misplacement at the hip, the salvaging of functional dere- 
licts by reconstructive surgery and the prevention of disability by the recognition and 
timely treatment of many of its predisposing causes must be credited to the Era of 
Emancipation. 

From this review it should appear that the emancipation of orthopedic surgery was 
coincident with the establishment of operative surgery as the dominant factor in its title. 

It transformed an ill-found and static speciality to an important and progressive 
branch of surgery. As this transition or recreation has been accomplished during my 
professional lifetime, I might say in the words of another : “These things I saw and a part 
of them I was.” 


Spinal Arthritis and Sciatica 

By A. S. Blundell Bankart, M.Ch. 

The symptoms and signs of spinal arthritis are well known and not easily mistaken. 
But when a patient with the same symptoms complains of pain in the course of the 
sciatic nerve the diagnosis most usually made is not spinal arthritis; the symptoms are 
attributed to the effect of an inflamed peripheral nerve on the muscles and ligaments of 
the back. 

It is no mere coincidence that both spinal arthritis and sciatica are common in middle- 
aged and elderly people, nor is it just a chance that younger patients with traumatic 
arthritis of the spine may also suffer from sciatica. The majority of patients with sciatica 
seen in orthopaedic practice have symptoms and signs of spinal arthritis, and 1 believe 
that this is by far the commonest cause of sciatica. 

Severe osteoarthritis of the spine may occur without sciatica. Again in many cases there 
may be no radiological evidence of spinal arthritis. 

It has been said that the intervertebral foramina are so large that osteophytic out- 
growths from the lateral joints could not possibly press upon the spinal nerves. But 
no one has ever suggested that they do. Actually osteophytes rarely occur in this 
situation. 

Osteoarthritis is not simply an affair of osteophytes and gross X-ray changes. In many 
situations, notably in the shoulder-joint and sometimes in the knee, well-marked osteo- 
arthritis occurs without gross X-ray changes. The same is true of the lateral joints of 
the spine, although in most cases some hint of it can be found in the X-rays. Osteo- 
arthritis produces both an intraarticular and a periarticular reaction, and it is this 
periarticular inflammatory reaction which in many cases involves the spinal nerves in 
the intervertebral foramina. 

Though I think it probable that all sciatica is due to neuritis, I do not agree that the 
long nerve fibres which run all the way from the spinal cord to the terminations of the 
great sciatic nerve can be irritated or inflamed in only one particular part of their course, 
i-e. in the thigh. I have no doubt that the sciatica of spinal arthritis is due to neuritis 
and it gives rise to the symptoms and signs of neuritis. 

Sicard’s conception of “neurodocitis” or "funiculitis”, provides at any rate a working 
hypothesis on the causation of spinal arthritis which can be judged by results. 

tor many years I have treated spinal arthritis and sciatica by manipulation followed 
by radiant heat, massage, and exercises, in the belief that the same periarticular inflam- 
matory reaction which causes the stiffness of the spine is also responsible for the sciatica. 
Sometimes I have given epidural or paravertebral injections as well, but I have not been 
impressed with their value. About half the cases are cured at the time, but some of these 
get recurrences of the sciatica later on. 

In persistent or recurrent cases I have not hesitated to remove the corresponding 
lateral intervertebral joints. Putti called this "decompression of the intervertebral fora- 
mina”, but he never suggested that these joints or outgrowths from them were pressing 
on the spinal nerves. Decompression effects a relief of tension, and that is good for any 
inflamed tissue, whether it be an abscess or an inflamed nerve in a bonv canal. This 
operation rarely, if ever, fails to cure the sciatica. I have operated upon a large number 
oi selected cases during the last fifteen years and to me at any rate it is a comfort to 
know that one can cure sciatica when one wants to. , 

Spinal arthritis is the commonest cause of sciatica; most cases respond to simple 
treatment, such as radiant heat, massage, and exercises, with or without preliminary 
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self-sufficient no change from the established routine was desired or permitted during 
the lifetime of the founder. 

Yet Knight, the static passivist, indirectly and unwittingly made a more important 
contribution to future progress than any of his militant colleagues. For his liberal 
interpretation of the scope of surgico-mechanics, which included every disability that 
might be relieved by bandaging or bracing, irrespective of the sex or age of the patient, 
provided the clinical material for future development on a broad scale. 

When I joined the staff in 1889 the hospital was still essentially a home for the relief 
of crippled children, but Knight’s successor Gibney, had improvised an operating room 
and in succeeding years surgery steadily encroached upon expectancy until it became 
eventually, the dominant factor'in the treatment of both the ruptured' and the crippled. 
In Gibney ’s first report, there were but 237 operations, 162 of which were subcutaneous 
tenotomies and most of the others were for the complications of tuberculous disease. 

In 1929 there were 1,875 orthopaedic operations and 1,647 for hernia. 

Thus, for the ruptured, radical cure had supplanted the truss and for the crippled, 
reconstructive surgery, implying the readjustment of the statics and mechanics of the 
disabled member had greatly extended the operative range. Although the mechanical 
factor in orthopedic surgery had been relegated to a subordinate position, its efficiency 
had been greatly increased, since it was applied with a definite and attainable purpose, 
often as an adjunct or supplement to operative intervention. Yet although the opera- 
tions practically equalled in number the admissions to the hospital they involved only 
a relatively small proportion of the patients under treatment — for there had been a 
great development of the non-operative service. In 1929 for example, more than 5,000 
new cases of the so-called flatfoot were recorded. Thus a disability unnoted in Knights 
reports nor, from a remedial standpoint, in surgical literature had become numerically 
the most important constituent of the outdoor clinic. 

If the experience of this hospital be accepted as fairly representing a natural develop- 
ment under the vivifying influence of operative surgery — the most important step toward 
emancipation from hampering restrictions was the organization of the American Ortho- 
ptedic Association in 1887. 

It was designed to promote mutual toleration of the conservative and progress" e 
factions, in order to qualify, as a speciality for admission to the Congress of Physicians 
and Surgeons, to be held the following year. At this meeting, the president of the 
Association was an aggressive upholder of the exclusive practice of tnechanico-thera- 
peutics, who permitted no surgery in the hospital that he controlled. He represented 
the prevailing conception formulated by the American Textbook of Surgery : Tn* 1 
Orthopaedic Surgery has properly to do with deformities and Contractions especially 
by some form or other of Mechanical appliance.” 

This definition, made in 1896 actually marked the passing of the old era, for it had 
already become apparent that the progressive element in the Association was in the 
ascendant and that orthopedic surgery had outgrown the restrictions that had once 
qualified it as a speciality, as well as the conditions to which it was adapted. 

In Knight’s first report of his hospital, 101 of the 253 orthopedic cases were of 
“synovitic disease”. As late as 1916 more than 600 new cases of tuberculosis of the 
joints were registered and 35% of the ward cases were of this nature. In 1929 the total 
had fallen to 80 and the proportion in the wards to less than 3%. 

“The advances in modern methods of treatment” of this disease credited to the group 
of great men have not stood the test of time. Davis’ elastic extension, “which had revo- 
lutionized the treatment of bone and joint disease” has been discredited and forgotten. 
Taylor became the master mechanic of the group but the inspired “spinal assistant , 
which combined motion with protection, soon lapsed into a rigid support. 

Knight’s truss has been discarded and even the name of the hospital has been 
changed to conform to the “adventurous” treatment which he deplored. Sayre’s “peculiar 
views on pathology' and treatment have been outmoded and of his numerous contribu- 
tions to mechanical and operative surgery only the plaster jacket is identified with bis 
name. He has qualified as the "forerunner of orthopaedic surgery”, not because of the 
soundness of his theories but because of his rejection of the restrictions, of scope and 
method, which the term orthopedic had always implied. 

Now that his contention has been generally accepted the term indicates only a field 
of action, primarily concerned with impairment of bodily structure and mechanism from 
* cause. This is a broad, ill-defined and constantly expanding territory to which 
the orthopedic surgeon has no preferential claim other than the aptitude and 
redness which may be assured by a training in mechanical, manipulative and 
erative surgerv, and a’ definite plan of campaign: Namely, to restore useful function. 
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This rough diagram (fig. 3a) indicates the fact that the fibula lies in a groove behind, 
as well as external to, the tibia; so that on an X-ray the shadow of the anterior lip of the 
groove on the tibia overlaps the fibula. This overlap was the diagnostic sign on which 
Ashurst placed the most reliance. These tracings of two X-rays of the same normal ankle, 
taken with slightly varying rotation of the leg, show how widely the shadow varies (figs. 
3b and 3c). The considerable overlap (3c) is with external rotation of the leg and the 

a 



b FIG. 3. c 


small amount of overlap (3b) is with internal rotation. Thus, in my opinion, the sign is 
unreliable. 

In fig. 4, A indicates the overlap which is diminished. This is Ashurst’s sign. In my 
opinion a more useful sign is the shift of the astragalus away from the internal malleolus 



FIG. 4. FIG. 5. 


— B, with no fracture of the external malleolus. This shift of the astragalus without 
fracture of the external malleolus can only be possible with rupture of the inferior tibio- 
fibular ligament. 

Fig. 4 is a tracing of an X-ray showing diastasis without fracture of the fibula. X-rays 
were shown of reduction which was maintained for three months in plaster, and of recur- 
rence after removal of plaster. Subsequently fixation was done by bolt. The operation 
was necessary on account of pain and oedema on walking. 

A possible difficulty in diagnosis is where there has been a fracture with lateral dis- 
placement of the internal malleolus (fig. 5); but if you do a mental replacement of the 
malleolus the diastasis is apparent. In this case also re-displacement recurred after three 
months in plaster. Further reduction was retained by a bolt. 

Following is an instance of diastasis occurring with an external rotation fracture. 
First let me recall the displacement in an ordinary external rotation fracture (fig. 6a). 
Here the displacement of the astragalus from the internal malleolus corresponds with 
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manipulation with the object of mobilizing the lumbar spine; persistent or recurring 
eases can be cured almost certainly by spinal arthrectoniv. 

This operation appears to be little known or at any rate seldom performed by other 
surgeons. There arc many patients undergoing prolonged and expensive treatment for 
the temporary relief of sciatica, and it seems a pity that suitable cases should not be given 
the prompt and permanent relief that surgery can offer them. 


Diastasis of the Inferior Tibio-fibular Joint 
By B. H. Bukxs, F.R.C.S. 

Most ankle fractures give no trouble in treatment, but when trouble does arise it is 
usually with abduction fractures. Perkins says; “The external rotation fracture is a 
pleasant fracture: reduction is easy, secondary malunion does not occur, and only six 
weeks’ splintage is required. The abduction fracture is an unpleasant fracture: reduction 
is difficult, secondary’ malunion is common, and splintage has to be continued for six 
months.” But he gives no explanation for this. And the explanation has only lately, 
I think, been appreciated. It is the fact that in this fracture there is always a rupture 
of the inferior tibio-fibular ligament, and this ligament is very slow in healing. Thus 
the reduction is unstable and displacement often occurs. 

Fig. 1 shows a Dupuytrcn, an extreme example of the abduction fracture. To recall 
the mechanism, there is a lateral thrust or push on the foot, mostly on rite heel. The 
astragalus violently impinges on the malleolus, which is forced laterally, causing a 
rupture of the inferior tibio-fibular ligament, with diastasis or widening of the joint. 
The whole momentum of the body is then taken by the fibula, which breaks at about 
3 to 4 in, from its lower end, at the lower end of the very strong interosseous ligament. 
Tit ere is also a rupture of the internal lateral ligament or a fracture of the internal 
malleolus. A point worth noting is that in all ankle fractures the astragalus remains 
closely attached to the external malleolus owing to the strength of the posterior ligament 
which joins the two together. 




X-Tays of two examples of wide abduction fractures were shown. In one reduction 
was maintained for four months. X-ray at eight months showed re-displacement, making 
arthrodesis necessary. . , . n 

In the second, with accompanying fracture of the internal malleolus, perfect reduction 
was maintained for three months. X-ray at four months showed re-displacement with 
non-union of the internal malleolus. . , rll „ 

With lesser degrees of abduction fracture also, the important feature is the ruptun- 
of the inferior tibio-fibular ligament and diastasis. 

Patient injured his ankle in November 1935. Fig. 2 is a tracing of the X-ray. Notice 
the lateral shift of the astragalus. Reduction was maintained in plaster for three months. 
A few days after removal of the plaster displacement recurred. At this stage operation 
was advised but was declined. X-rays showed that the displacement was easily reduced 
• p] as ter was applied for a further three months. A few days after removal ot 
w'' 1 disolacement recurred though not quite to the original extent. 

P, The recognition of these minor degrees of diastasis is not always easy. Let us examine 
an X-ray of a normal ankle. 
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Modified Subtaloid Arthrodesis 

Bv W. Sayle Creer, F.R.C.S. 

The subject of crush fractures of the calcaneus is topical because, so I am informed, 
manv of our seamen are suffering from such fractures. But whereas in peacetime it was 
the man who fell down and hit the ground these men are injured by the ground, the deck 
of the ship, rising up to hit them, so to speak, because of submarine explosions of 
various kinds. 

When it proves necessary to arthrodese the subtaloid joint in these cases it is usual to 
perform a triple arthrodesis. Such an extensive obliteration is necessary when the mid- 
tarsal joint surfaces are involved in addition to the talo-calcaneal. But the ankle, sub- 
taloid and mid-tarsal joints together form a compound joint equivalent to the engineer’s 
universal joint. It is true that each portion of it is capable of separate movement but 
in point of fact every' portion is utilized every time we move the foot on the. leg or the 
leg on the foot. To excise two-thirds of the joint as is done by T the triple arthrodesis 
operation is not sound orthopaedic surgery if only one-third is damaged. If the integrity 
of the mid-tarsal joint is respected the patient is left with a much more mobile and 
useful foot. 

It is quite obvious why surgeons include the mid-tarsal joint in their operation even 
when there is no reason for touching it. To obliterate the whole of the subtaloid 
joint it is necessary to open the mid-tarsal joint and that is the first breach of its integrity. 
Secondly, excision of the whole subtaloid joint results in a movement together of the 
head of the talus and of the anterior end of the calcaneus with a consequent alteration 
of the relative positions of the calcaneal and cuboid joint surfaces. A normal X-ray shows 
that the mid-tarsal joint is a slight S-curve, the articular surfaces fitting together with 
geometrical perfection (A). Excision of the whole subtaloid joint alters the coaptation 
in a manner similar to a fracture of the calcaneus with upward tilting of the anterior 
end (C) and results in secondary traumatic arthritis and pain in the mid-tarsal joint. 
This later pain is the reason why triple arthrodesis is generally performed. 

It can be avoided by arthrodesing only the posterior half of the subtaloid joint, which 
will stifEen it just as effectively as if the whole joint were excised, but will not alter the 
coaptation of the mid-tarsal joint surfaces provided we take certain simple precautions. 



I 


Furthermore by this modified arthrodesis it is easy to correct mal-apposition of the 
mid-tarsal joint surfaces, so preventing the pain which would arise quite apart from 
operative causes. 1 

"Hie simple measures alluded to are these, and can best be followed bv the diaeram 
(A) shows the normal S-curve of the mid-tarsal joint. In the next (B) the head of the 
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rhe lateral displacement of the external malleolus on the shaft of the fibula (i.e. B equals 
C). As a contrast notice the X-ray tracing of a fracture (6b) where the relation of the 
external malleolus to the shaft of the fibula is reversed. Thus there must be a consider- 
able shift of the shaft of the fibula away from the tibia — or diastasis. The reduction 
in this case (6b) was also unstable in that the displacement recurred at a fortnight when 
the swelling subsided. The fracture of the fibula was joined bv a screw and the lower 




end of the shaft of the fibula was screwed to the fibula. Plaster was worn for ten weeks, 
full activity was allowed at four and a half months. 

I do not say that all abduction fractures become redisplaced, but in my experience a 
very considerable proportion do. Those that may remain stable have a fracture ot 
the internal malleolus. If this unites in its proper position, the anchorage of the inner 
side prevents diastasis of more than 3 mm- But often, as in some examples shown, the 
internal malleolus does not unite. Where, as in the majority, the reduction has 10 
depend on the integrity of ligaments only, displacement will recur, for healing i* ' er 7 
slow in the inferior tibio-fibular ligament. This slow and uncertain healing of e° m ' 
plete rupture of strong ligaments subject to considerable strain, is not exceptional- . Lo1 !' 
sider, for instance, dislocation of the acromioclavicular joint. Although reduction i 
maintained for some months, the displacement recurs. Tears of the cruciate and intern* 
lateral ligaments of the knee and tears of the inrerspinous ligament do not heal readily. 

The amount of ultimate disability varies with the amount of diastasis. Wide diastasis, 
of course, is a crippling deformity, necessitating arthrodesis. In minor degrees tpe 
ultimate disability is often less than might be expected. For instance, a residual diastasis 
of 2 mm. is compatible with nearly full activity, the ankle not being troublesome, except 
during or after special exertion, such as running, or a walk 
over rough ground. 

A constant experience, however, is die length of time it takes 
before the ankle reaches its maximum recovery — a year in most 
cases, sometimes longer. 

If it is agreed that recurrence is likelv, then, in the wider 
degrees, operation is imperative. Although operation is not 
essential in lesser degrees, it has the important merit ot 
restoring fuii function much earlier than external fixation. 
(They can be A 1 in four months, instead of B 7 in a year). 
The operation is a trivial one — in fact, of little more account 
than the insertion of a Steinmann pin. I used to use screws, 
but the thread of an ordinary screw does not give secure enough 
fixation, as it is apt to cut out, and it is certainly not possible 
to dispense with plaster. The bolt has not this disadvantage. 
In fact, tile fixation it gives is too rigid, and this is important. 
In full dorsiflexion of the ankle there is a shift of the fibula 
away from the tibia of about 2 mm. to accommodate rhe wider 
front of the astragalus. The bolt is apt to prevent this and, 
on two occasions, I have had to remove ir in order to restore 
full dorsiflexion I now use wire, inserted through two parallel drill holes (fig. 7). This 
r . -irieouate fixation and the necessary amount of resilience. External fixation is not 
§ ues except when there is also a fracture of the internal malleolus, and then a plaster 
isapplied when the swelling has subsided and weight bearing is allowed. 



FIG. 
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Modified Subtaloid Arthrodesis 

By W. Sayle Creer, F.R.C.S. 

The subject of crush fractures of the calcaneus is topical because, so I am informed, 
many of our seamen are suffering from such fractures. But whereas in peacetime it was 
the man who fell down and hit the ground these men are injured by the ground, the deck 
of the ship, rising up to hit them, so to speak, because of submarine explosions of 
various kinds. 

When it proves necessary to arthrodese the subtaloid joint in these cases it is usual to 
perform a triple arthrodesis. Such an extensive obliteration is necessary when the mid- 
tarsal joint surfaces are involved in addition to the talo-calcaneal. But the ankle, sub- 
taloid and mid-tarsal joints together form a compound joint equivalent to the engineer’s 
universal joint. It is true that each portion of it is capable of separate movement but 
in point of fact every portion is utilized every time we move the foot on the leg or the 
leg on the foot. To excise two-thirds of the" joint as is done by the triple arthrodesis 
operation is not sound orthopaedic surgery if only one-third is damaged. If the integrity 
of the mid-tarsal joint is respected rhe patient is left with a much more mobile and 
useful foot. 

It is quite obvious why surgeons include the mid-tarsal joint in their operation even 
when there is no reason for touching it. To obliterate the whole of the subtaloid 
joint it is necessary to open the mid-tarsal joint and that is the first breach of its integrity. 
Secondly, excision of the whole subtaloid joint results in a movement together of the 
head of the talus and of the anterior end of the calcaneus with a consequent alteration 
of the relative positions of the calcaneal and cuboid joint surfaces. A normal X-ray shows 
that the mid-tarsal joint is a slight S-curve, the articular surfaces fitting together with 
geometrical perfection (A). Excision of the whole subtaloid joint alters the coaptation 
in a manner similar to a fracture of the calcaneus with upward tilting of the anterior 
end (C) and. results in secondary' traumatic arthritis and pain in the mid-tarsal joint, 
this later pain is the reason why triple arthrodesis is generally performed. 

It can be avoided by arthrodesing onlv the posterior half of the subtaloid joint, which 
will stiffen it just as effectively as if the whole joint were excised, but will not alter the 
coaptation of the mid-tarsal joint surfaces provided we take certain simple precautions. 



Furthermore by this modified arthrodesis it is easy to correct mal-apposition of the 
op erathe causes SUrfaCCS ’ SO P reventin g the P a,n " h 'ch would arise quite apart from 

lAWhnu^If n ' eaSur , c V ,nilded to arc ,hcse ’ and t;ln best be followed bv the diagram 
(A) shows the normal S-curve of the mid-tarsal joint. In the next (B) the head of the 
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calcaneus is displaced downwards as a result of the deformity of the bone. When 
the posterior half of the joint is excised the head is restored to its normal position if we 
insert a graft of suitable thickness between talus and calcaneus. 

In (C) we have the head of the calcaneus displaced upwards. This is found in some 
types of crush fracture and after arthrodesis of the wholc'of the subtaloid joint. Excision 
of only the posterior half without the use of a graft restores the mid-tarsal align- 
ment to normal in cases of fracture, and prevents the distortion which follows excision 
of tile whole length of the joint in other cases. 

The method is illustrated in the following cases: 


Case I. — A drayman, aged 43, was seen in June 1937 complaining of pain following a 
crush fracture of the calcaneus six months earlier and treated elsewhere. X-ray showed 
irregularity of posterior part of subtaloid joint. The calcaneo-euboid joint was undamaged 
but owing to the deformity of the bone the anterior end of the calcaneus was tilted upwards, 
thus destroying the perfect apposition of the mid-tarsal joint. Simple excision of posterior 
half of subtaloid joint restored the apposition at the mid-tarsal joint. Five months later 
he wanted to try light work but on account of adhesions of the foot generally a manipu- 
lation was carried out and was followed by physiotherapy. Final X-ray eleven months 
after operation showed good bony union and good restoration of the apposition of the mid- 
tarsal joint. The man was not seen again. A follow-up letter last month was returned 
“ unknown ”. 

Case IX. — A painter, aged 33, fell 30 ft. in December 1938. X-ray showed no distortion 
of shape, good mid-tarsal joint with badly damaged joint surface of posterior half ot 
subtaloid joint. A few daj’s lateri an arthrodesis was performed and this time in order 
to prevent alteration of the relative positions of talus, calcaneus and cuboid the bone 
excised was replaced by a graft of equal thickness. Cancellous os purum was used 
(because it is simpler to have the graft already prepared). Five months later he walKea, 
on his own initiative, a distance of 20 miles, and his only complaint was a little 
and the loss of inversion. A follow-up letter sent to him this month has been returned 
“gone away”. 

Case III. — In November 1937 a general labourer, aged 50, fell from a plank. A-rej 
showed crush fracture of calcaneus without deformity. Conservative treatment 
painful foot which we thought to be due to subtaloid arthritis, and in February 1 -?? 
arthrodesis of the posterior half was done with a graft of cancellous os purum to P re -£ 
normal relationship. X-ray showed condition four months later. It is a poor 15v.-ray re- u ^ 
yet there was no movement and no pain on straining the joint. The mid-tarsai A 1 
was mobile and painless. X-ray nine months after operation showed that fusion « P 
gressing. Symptoms of constantly varying nature followed. The result of artirroae-i 5 
the joint is good, but the case illustrates that owing to general damage to the too* 
end-results may be poor. rr ,. 

In addition to these cases two patients suffering from spasmodic flatfoot with A" rf 
evidence of subtaloid arthritis have been treated in the same manner after an adequa 
period of conservative treatment failed to give relief. . 

Case IV. — A female weaver, aged 25. The X-ray in October 1939 showed suo.tai 
arthritis. In February 1940 arthrodesis of the posterior half of subtaloid joint .''im 
graft. X-ray five months later showed solid joint and good apposition of the mid-iai-. 
joint. Symptoms gone, but arthritis has now affected the ankle-joint. When 
nearly three years since the operation, there was but little movement m “ . 
ankle which aches at times. The subtaloid joint is solid and painless. The mia a 
joint is freely mobile and painless. This case demonstrates the advantage of 
normal mid-tarsal joint, for if it had been arthrodesed she would have had that ternui 
handicap of a foot so fixed to the tibia that its functions of acting as a mobile t>a.e u 
plinth on which to stand and walk would have been abolished completely. , he 

Case V.-— H. W., aged 22. Came in November 1941 having had a year’s pam under u 
heel due to subtaloid arthritis. She had had several attacks of tonsillitis. Removal 
tonsils, physiotherapy, plaster and gold injections had no effect. 0 t 

In May 1942 arthrodesis of posterior half of subtaloid joint In this case a iorm « 
graft was used by breaking up the bony surfaces much more than normally and by nuu s 
in some of the spaces with bone taken from the outer surface and interior of caicanv“-- 
Three months later X-ray showed ankylosis taking place. Follow-up last month showea 
painless rigid subtaloid joint, with solid fusion by X-ray, and a painless mobile mid-ia‘“> 
joint. 


Conclusions 

A method of arthrodesing the subtaloid joint so as to prevent or correct displacement 
of the bones forming the mid-tarsal joint is discussed. It obviates the necessity for triple 
arthrodesis after crush fractures of the calcaneus where the mid-tarsal joint surfaces are 
undamaged It has proved useful in certain cases of crush fracture of the calcaneus ana 
of spasmodic flatfoot. 


■ Arthrodesis performed within a few days of the accident in this case is an exception to my general role. 
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Some Revised Principles of Blood Transfusion 


By P. L. Mollison-, M.R.C.P. 


The four blood groups . — Knowledge of the four main blood groups remains the founda- 
tion of safe blood transfusion. An impeccable grouping technique is therefore the first 
essential. The practice of taking a small drop of the blood to be tested and mixing it 
with a drop of each of group A and B serum on a slide is open to the following criticisms : 
Firstly, the use of undiluted blood considerably lowers the sensitivity of the test. Secondly, 
the carrying out of the test on a slide limits the time for which the reaction can be allowed 
to proceed, for if the mixtures are examined after too long a time, rouleaux formation 
may occur and obscure the interpretation of the test. If, on the other hand, the mixtures 
are examined too early, insufficient time may have been allowed for the development of 
a weak reaction. To overcome these difficulties, the tests should be carried out in small 
tubes, using blood diluted with citrate. A far more important criticism of the common 
method of blood grouping is its complete lack of controls. Thus, for instance, if no 
agglutination is noted, there is no guarantee that this is not due to loss of potency by the 
test sera. On the other hand, if agglutination occurs, this may be due to the serum having 
become infected or it may be due to auto-agglutination. 

The simplest control that can be carried out in blood grouping is to test the serum 
for agglutinins as well as the cells for agglutinogens. Then, for instance, the diagnosis 
of group O is not accepted until the serum has been shown to contain both anti-A and 
the anti-B agglutinins. Test sera must be examined for their power to agglutinate cells 
which are poor in agglutinogen content and for their absence of cold agglutinins, excessive 
rouleaux-forming property, &c. (see War Memorandum No. 9. To be published shortly. 
H.M. Stationery Office). 

A comparatively elaborate technique of blood grouping is now practised by almost all 
the transfusion services in this country, so that as long as group O blood tested by them 
is used, mistakes are unlikely. Nevertheless, the use of group O blood without further 
testing for transfusion to all patients, irrespective of group, cannot be regarded as ideal. 
To start with, in handling very large numbers of bottles clerical errors may occur so that 
a bottle of group A blood, although correctly tested, is labelled group O. The only safe- 
guard against this kind of mistake is the carrying out of direct matching before every 
transfusion. The omission of the direct matching test is only justifiable when carefully 
tested group O blood is being used and then only when circumstances are unusual, i.e. when 
there are no facilities for making the test or when there is no time due to the large number 
of cases being dealt with (after air-raids for instance). Urgency alone is not a sufficient 
reason because plasma or serum can always be used for transfusion while the blood is beine 
tested. ' 6 


Some authors have laid great stress on the danger of using group O blood, of which 
the plasma contains high litre agglutinins, for transfusion to persons of other groups. 
It has been shown, however, that destruction of the recipient’s red cells only occurs when 
very high litre incompatible agglutinins are transfused. Moreover, this destruction, even 
when it occurs, is usually only slight and is not as a rule associated with anv serious 
reactions At the same time, this experimental work has made it clear that in peacetime 
“1 C ° f h f 0 f 0 ' 0 ? ous S rou P blood for transfusion should again become standard practice 
Moreover, if less donors are available in peacetime it mav become essential to use donoS 
of all groups to satisfy the demands for blood. ' oonors 
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The Rh factor . — Group O blood may prove unsuitable for quite a different reason, 
that is, because it contains some agglutinogen to which the recipient has become sensitized. 
Todd and White showed in 1910 that when the blood of one bull was injected into the 
circulation of another bull, the recipient bull rapidly developed antibodies which caused 
the destruction of the donor red cells. Bv contrast, Ashby showed that in man red cells 
transfused from one person to another survived for vert' long periods, namely about 
one hundred days. It therefore became accepted that in man, iso-immunization did not 
occur after the transfusion of blood of a compatible group or at least only occurred very 
rarely. Nevertheless, with the increasing interest in blood transfusion, particularly in 
the U.S.A., it began to be realized that the rapid destruction of transfused blood might 
occur although it appeared before transfusion to be compatible. The biggest single advance 
in blood transfusion since the discovery of the four blood groups (and of simple anti- 
coagulants) occurred when Wiener and Peters demonstrated the occurrence of iso- 
immunization in four patients who had received repeated transfusions. They showed 
that the blood of these donors contained a hitherto unrecognized agglutinogen (Rh) and 
that all four of the recipients lacked this agglutinogen. They postulated that these 
patients had become immunized to this agglutinogen and they succeeded in demon- 
strating specific anti-Rh agglutinins in the recipient’s sera. 

An equally important discovery was made by Levine and his co-workers who showed 
that a woman whose red cells lacked the Rh agglutinogen might, when she became pregnant 
with an infant whose red cells contained the Rh agglutinogen, react by forming anti-Rh 
agglutinins. They brought forward evidence to show that these anti-Rh agglutinins might 
pass from the mother’s serum across the placenta and cause the destruction of some of 
the foetal erythrocytes,' giving rise to the condition known as erythroblastosis foetalis. They 
also pointed out the danger of giving such a woman a transfusion of blood that was not 
specially selected, because if the donor’s red cells contained the Rh agglutinogen the blood 
would prove incompatible. Since in this country S5% of people, irrespective of their 
ABO group contain the Rh agglutinogen only 15% of persons are suitable as donors for 
patients who have become sensitized to the Rh agglutinogen. 

Thus, a new concept of compatibility has arisen. As well as satisfying d' e " c **" 
established rules of the four blood groups, blood must be specially selected for wo Llf s 
of recipient, that is to say, (I) persons of either sex who have become sensitized t0 the 
Rh agglutinogen by repeated transfusions and (2) women who have given birth to ?n 
infant affected with erythroblastosis foetalis. 

Stored blood. — The object of the majority of transfusions is either to restore the blood 
volume or to supply functioning erythrocytes. Doubts about the value of stored blood 
only arise with regard to the second of these two functions. This question can only be 
settled decisively by showing that stored blood retains the capacity to take up and g" e 
off oxygen and then by showing that the stored erythrocytes after transfusion survne 
for long periods in the recipient’s circulation. Quantitative survival studies have shown 
that blood stored for less than a fortnight in citrate-glucose solutions survives in the 
recipient’s circulation almost as well as fresh blood. Blood stored for a similar period 
in a citrate solution without glucose is far more rapidly destroyed, however, and doubtless 
some of the feeling against the use of stored blood dares from the early days of the 
war when glucose was not being added to the blood during storage. 

Absolute indications for the transfusion of fresh blood rather than stored blood are 
certainly very few. The treatment of platelet and prothrombin deficiencies may be 
mentioned; the value of fresh blood transfusions in the treatment of sepsis is a matter 
for argument. The chief advantages of stored blood are its ready availability and, not 
less important, the fact that there is time for the careful and deliberate carrying out of 
grouping and serological tests. One disadvantage of the use of stored blood, not often 
mentioned, is the danger of bacterial contamination, for the transfusion of infected stored 
blood may be fatal. This risk becomes very small indeed, however, when rigorous 
standards of autoclaving and of asepsis are maintained. 

Haemolytic transfusions reactions. — It is not generally realized lhat hxmoglohinuria and 
iaundice only occur after severe haemolytic reactions and that a more sensitive indication 
of increased blood destruction can be obtained by examining a sample of blood taken 
from the recipient soon after the transfusion. Increased blood destruction is indicated 
by the presence of free haemoglobin in the plasma or of an increased content of bilirubin. 
When evidence of increased destruction is found it should be possible in almost every 
case to discover the cause. One of the best ways of raising the standard of blood trans- 
fusion is to investigate all haemolytic transfusion reactions. [References omitted owing to 

lack of space.] 
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A Form of Bovine Serum Suitable for a Plasma Substitute 
in the Treatment of Shock. ( Abstract ) 

By F. Ronald Edwards, F.R.C.S. 

Any substitute for human plasma must be retained in the circulation and eventually 
become metabolized. It must have an osmotic pressure equivalent to that of plasma, 
.and should be non-toxic, free from antibodies, and non-antigenic. Substances prepared 
hitherto, have not fulfilled these criteria. Bovine serum provides a convenient form of 
plasma protein if it can be rendered safe for administration to man. Crude bovine 
serum agglutinates all human red cells and administration to man has been unsatisfactory. 

Fractionation of the proteins and the preparation of pure bovine albumin have been 
undertaken, and the clinical trial of this material is awaited with interest. Fractionation 
necessitates a process involving considerable cost. The antibodies in bovine serum can 
be destroved by heating the serum to 72° C., and preventing coagulation of the proteins 
by the addition of 0-2% liquor formaldehydi and 0-2% of 0-880 ammonia. Gelatification 
mav occur in some samples, but can be prevented by the addition of a quarter of its 
volume of normal saline. 

The blood is collected in the abattoir in sterile vessels and allowed to clot,, the serum 
being syphoned off four davs later. It is passed through wood pulp, and then, using 
the standard plasma filtration, collected in transfusion bottles. Processing is then under- 
taken as described above, and on cooling the serum is ready for use. It can be stored in a 
refrigerator or at room temperature and appears to be stable over long periods. The 
colour of the serum is changed to a greenish tinge, and the total solid content is as before 
processing, but the character of the protein is changed in part to a protein-complex, 
consisting of albumin and metaproteins. Tests against human red cells show that all 
the agglutinins and hemolysins have been destroyed. The osmotic pressure exerted is 
practically that of plasma, and with further refinements in technique it is hoped to 
produce a solution of higher osmotic pressure. Transmission of tuberculous and abortus 
infection to man is prevented by using bullocks only, and by the Seitz filter. 

Of the heated bovine serum, 400 c.c. and over has been administered to 24 patients 
in amounts up to 2,500 c.c. and at a rate, in two cases, of 1,200 c.c. in forty minutes. 
It appears to be safe to administer to man and is unassociated with any severe form 
of reaction. No rigors or serum sickness were seen. No albuminuria occurred in cases 
where it was previously absent. In a case of the hypoproteinnemia with oedema, the 
oedema disappeared. Anaphylaxis was tested for in ten patients, but was found to be 
absent. 

Much further and more detailed study of this material must be made before any final 
assessment can be made. 


Some Aspects of Suprapubic Cystotomy. ( Abstract ) 

By J. D. Fercussox, F.R.C.S. 

The operation of suprapubic cystotomy may be deemed advisable for a number of 
conditions demanding either drainage or exploration of the bladder. And its scope has 
to be modified to meet the demands of longer or shorter periods of drainage, and to give 
the necessary exposure required in individual instances. By far the commonest condition 
which calls for it is retention of urine, resulting most frequently from adenomatous 
enlargement of the prostate. In reports published ten years ago the operative mortalitv 
following simple drainage in cases of prostatic adenoma was placed between 3 and 36% 
and in unselected series of cases a mortality rate of at least 15% was to be expected 
from causes divided approximately equally between the urinary tract, and the cardiovascular 
and pulmonary systems. When one considers the all too frequent condition of such 
patients, particularly in the unselected state in which they are admitted to the municipal 
hospitals, one cannot but doubt that rnanv are alreadv moribund, while in others death 
would as certainly ensue and the patient suffer added discomfort as the result of a hasty 
and ill-timed operation. " - 

It is generally agreed that the initial treatment should be a slow decompression of the 
bladder which can be attained by either the so-called suprapubic “ stab ” operation 
suprapubic puncture, or the m-dwelhng urethral catheter; or in certain instances bv 
penncal drainage. - 
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_ Although the " stab ” operation may be a minor procedure, certain anatomical varia- 
tions may render it hazardous or impossible, and it does not admit of anv degree of 
exploration of the bladder. Unless performed with previous exposure of the bladder or 
provision made for drainage of the perivesical tissues it carries a risk of extravasation 
and cellulitis, and, if carried out at a sufficiently high level to permit the comfortable 
wearing of a suprapubic belt subsequently, there is a danger of peritoneal injury. More- 
over, it is sometimes difficult to perform without losing a small quantity of urine pre- 
cipitately, and, as has been shown, the release of the first 30 c.c. may reduce the bladder 
tension by at least 25% — the very' thing planned to avoid. Suprapubic aspiration, and 
the method of introducing a ureteric catheter with the aid of a small trocar and cannula 
carry similar risks. 

The advantages of slow decompression by an in-dwelling catheter on the other hand, 
are, that it may be possible to restore adequate micturition without recourse to any 
operative procedure at all, and, if this cannot be achieved, the suprapubic region is left 
unblemished for suprapubic cystotomv or other operation to be carried out with a greater 
degree of safety and precision. In my opinion cystotomy should be performed as soon as 
decompression has been effected bv in-dwelling catheter and a trial of natural micturition 
has proved abortive. Perurcthral resection at this stage offers a more hazardous alterna- 
tive, but at a later period, when improvement has followed cystotomy I have found 
perurethral methods of value in obtaining closure of the fistula and restoring adequate 
micturition, where enucleation has been contra-indicated. Continued catheter drainage 
for a time after decompression tnav, however, prove better in debilitated cases, and 
cystotomy can be subsequently performed with greater safety when circumstances permit. 

I find a gum elastic catheter of moderate size preferable to rubber except when dealing 
with calculous prostates, which are apt to bite into the present-day catheter within a fen 
hours. 

The operation of cystotomy should include, if possible, a digital exploration of th e 
bladder lumen with reference to the prostatic projection and presence of other abnormali- 
ties, and free drainage must be established at the most favourable point. A vertica 
incision seems superior to the transverse in that there is less restriction on the ieie 
at which the drainage tube can be brought out, and it avoids opening up a further plan 
of loose cellular tissue over the rectus. I have been unable to confirm the present ot . a 
fascial sheet, described as extending downwards parallel and deep to the transversals fascia 
and dividing at its lower end to join the symphysis and bladder respectively. It has heat 
postulated that by performing dissection in a horizontal plane to reach the bladder th' s 
fascia is divided in its upper unsplit portion, and infection of the cave below avoid*. ■ 
Be this as it may, I think the risks of perivesical infection have been exaggerated proudw 
that free drainage is secured. 

Difficulty may be experienced in finding the bladder, and I have several times seen 
lateral displacement, usually in the aged, without evident cause, such as a large diverti- 
culum. A further pitfall is the retroverted bladder, which drops backwards into the 
pelvis; and my attention has also been drawn to the stalked bladder. For these reason' 

I think ft always wise to operate on the moderately distended bladder, even though suw 
variations are anticipated beforehand. Before being opened the bladder should be empt ,e 
by aspiration through a needle to prevent contamination of the surrounding tissues, h 
is important that the site chosen for drainage should lie high on its anterior wall, botn 
with regard to fitting apparatus and to subsequent closing of the fistula, if desirable- 
If permanent drainage is anticipated the bladder may be sutured to the back of the rectus 
and the tube brought out moderately high through the skin incision, but not in such a wav 
as to be strained obliquely or to render replacement difficult. In temporary drainage the 
bladder may be dropped well back on its tube, and the tube brought out more obliquely 
nearer the upper end of the wound. In either case drainage of the space of Retzius should 
never be omitted and is preferable at the lower end of the skin incision, being more direct 
at this point. , f 

The majority of complications following the operation are dependent on neglect % 
the arrangements made for frequent lavage and routine changing of the suprapubic 
catheter. It is unfortunate that in many cases complete diversion of the urine is not 
secured, and in many, after a time, a small amount of urine finds its way periodically 
into the posterior urethra — occasioning a kind of strangury-. Although sepsis undoubtedly 
renders the condition worse, I have noticed its occurrence with both dear and purulent 
urines, and in cases which have had both long and short periods of catheter drainage, 
and I think it occurs more frequently in bladders which have acquired a small capacity 
-fter cystotomv and are probably both hypertonic and hypersensitive. It may frequently 
b relieved by subsequent perurethral resection and allowing the suprapubic fistula to 
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close, though this should be performed early before the bladder capacity becomes too 
diminished. The presence of an infective lesion in the upper urinary tract may keep up 
the sepsis in tire bladder, and in addition bring about a second complication, namely 
encrustation. Tube encrustation and blockage is more likely to occur with expanded- 
ended catheters, and for this reason a change to the plain type of catheter is advisable 
during the post-operative period as soon as a track is established. In such cases of 
neglected after-care the possibility of the development of infective lesions in any part 
of the urogenital tract should always he in mind, particularly epididvmo-orchitis and 
pyonephrosis, the latter occasionally requiring temporary nephrostomy for its relief before 
natural drainage can be restored by bladder lavage. 

Traumatic lesions affecting the urinary tract and demanding early cystotomy include 
injuries of the spinal cord, as well as of the bladder or urethra, and it should not be 
forgotten that such may co-exist, as this may affect the continuance of suprapubic 
drainage. Diagnosis of rupture is frequently difficult, and the suppression of urine 
associated with shock may give rise to false surmises. The picture may be more confused 
when, following an intraperitoneal injury, the patient has been able to get into an upright 
position, allowing blood to gravitate towards the pelvis, giving signs of lower peritoneal 
irritation. The combination of blood-stained urine drawn off by catheter with increasing 
swelling above the symphysis in association with a pelvic injury may be brought about by 
contusion without actual rupture. Exploration should, therefore, be carried out circum- 
spectly, as the bladder may be difficult to find if lying collapsed in the traumatized area. 
A mid-line vertical incision is always best, even though extension may be required, to 
deal with a further suspected intraperitoneal injury. In this respect a bloody discolora- 
tion of the exposed peritoneum does not necessarily indicate intraperitoneal bleeding, 
but it is safer to look and see. Drainage of the perivesical tissues is the urgent need 
in purely extraperitoneal ruptures, but in all cases, especially with inaccessible tears, 
drainage of the bladder itself is desirable if circumstances permit, while with intra- 
peritoneal rupture formal cystotomy drainage after closure of the rent and peritoneum 
is safer than relying on an in-dwelling catheter. In ruptures complicated by pelvic 
injurs' bladder drainage should again be as high as possible since sequestration may 
othersvise lead to a persistent fistula loss- over the pubis. Such treatment will also apply 
to open wounds of the bladder, and in cases svhere there is much loss of tissue affecting 
the anterior part of the bladder every attempt should be made to separate what remains 
of the bladder from the under-surface of the symphysis to prevent subsequent adhesion. 

Rupture of the urethra requiring cystotomy drainage needs no essential modification 
of this procedure, apart from the fact that complete diversion of the urinary stream 
in penile ruptures is difficult to obtain without establishing suction drainage. Occasionallv 
it may prove difficult of performance as in one of my cases in which a man sustained 
a compound rupture of the penile urethra from the dorsum in combination with severe 
laceration of the suprapubic region by a bomb fragment. In this case it was felt that anv 
further disturbance of the prevesical tissues might prejudice the vitality of the remaining 
portion of his penis, and urethrotomy drainage was established temporarilv with 
satisfactory results. 


Lumbar Procaine Block and Sympathectomy in Arteriosclerotic 
Endarteritis. ( Abstract ) 

By Howard R. Ives, M.D. 

Patients with arteriosclerotic endarteritis have received less attention in recent vears 
in the first instance because the results of any treatment are frequentlv disappointing, 
and in the second place because clinicians and investigators have assumed that the 
disease is an end process in which vasospasm does not exist. Homans (1939), Brown 
(1926). and others have in the past expressed this belief and it is such general thought 
which has greatly influenced progress in this disease. Flothow (1931) and Reichert (1933) 
have reported good results in the treatment of claudication with lumbar paravertebral 
alcohol injection. Harris (1935) has performed svmpathcctomv on a groun of 12 cases 
with peripheral arteriosclerosis. 42% of these patients had a good result. ' These', how- 
ever. seem to be the only reports dealing with this special treatment of patients suffering 
with arteriosclerotic arteritis and not Buerger’s disease. Medical therapy as represented 
m intermittent venous occlusion, Buerger’s exercises, contrast baths, Paevex boot and 
scrum therapy as recently suggested by Hayward (1942) has benefited many cases con- 
siderably and is the first line of defence, but the relapses are well known and frequent. 
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Clinical tests of vasospasm . — Earlier workers have rejected these patients for sympathec- 
tomy as there was no adequate means of estimating the improvement which sympathectomy 
would bring. Brown (1926) was the first to devise a method for the selection of suitable 
cases in Buerger’s disease. I-Ie produced vasodilatation by an intravenous injection of 
typhoid organisms. Local procaine injection of peripheral nerves produces peripheral 
vasodilatation. Spinal anaesthesia produces complete relief of vascular spasm in the 
extremities, and by the change in temperature one can predict the improvement to be 
expected by sympathectomy. White (1930) first suggested and used lumbar and thoracic 
procaine injection of the sympathetic chain as a clinical test. Flothow (1931) and Reichert 
(1933) have used this method to advantage and have furthered its application in the same 
manner with .alcohol block. Procaine block gives one easily the results to he expected 
from the more permanent alcohol block or sympathectomy. It gives information likewise 
concerning the relief of pain which the previously mentioned tests cannot produce. One 
can test the improvement in the onset of claudication after procaine block and use the 
opposite extremity as a control for temperature studies. 

Technique . — The Lahat (1930) technique of paravertebral injection of the lumbar 
sympathetic chain seems the easiest because of anatomical landmarks. The lumbar spines 
are readily felt with the patient lying prone or on his side. From a point 3 cm. lateral to 
each spine, an S to 10 cm. needle is passed vertically until contact is made with the 
transverse process, usually 3 to 4 cm. below the skin. The needle is then redirected It 
degrees inwards over the upper edge of the transverse process and pushed on until contact 
with the vertebral body is made. The needle does not have to be in contact with the 
sympathetic chain as the rami communicantcs come posteriorly from the ganglia and tnc 
S c.c. of procaine injected at L2, 3 and 4 diffuse rapidly. Effect as shown bv increase 
temperature, absence of sweating and loss of pain should appear soon after the injection. 
In a group of thirty procaine injections, I have seen no undesirable seqticl.x. Skin tempera- 
tures may he measured by a thermocouple or a sensitive skin thermometer. By jc-rmy 
change in claudication, temperature and pain after lumbar procaine block, the final cl cc 
of sympathectomy can then he closely estimated. 

Clinical cases . — Lumbar sympathectomy has been performed on seven cases, three liana? 
a bilateral one-stage operation. The average age was 60. All the patients had ; c ' c . r 
intermittent claudication without gangrene. All patients had absent pulsations in 
popliteal, posterior tibial and dorsalis pedis arteries. The Wassermann reactions 
negative, urine specimens showed no sugar, and calcification was present in the nftecte 
limbs of each case. Four of the seven cases had previous medical therapy consisting 0 
intermittent venous occlusion, scrum, or both. All patients had a pre-ojjerative luniM 
procaine block and responded with a satisfactory temperature response in the leg and w 01 - 
One patient with bilateral severe claudication was not improved in any way. The remaining 
six patients have been greatly improved, can now walk considerable distances without 
pain, and are again at work. As the first sympathectomy was done less than a year ago. 
it is far too early to conclude a result. One cannot hope to cure these patients, and the' 
must realize that frequent rest and walking slowly are prerequisites of their continued 
improvement. 


Summary 

Patients with arteriosclerotic endarteritis do have considerable vasospasm associated 
with the disease process. This can be adequately' demonstrated bv lumbar procaine block 
and the resulting temperature and claudication change in the limb. Contrary to previous 
thought, there would scent to be a group who can be greatly benefited bv sympathectomy. 
The fact that sympathectomy' has achieved good results after the failure of medical 
treatment would suggest that we have an additional therapeutic measure for the treatment 
of these unfortunate cases. 
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[May 5, 1943] 

Acute Osteomyelitis Treated Conservatively. — D. H. Patev, M.S. 

M., aged 14, admitted on October 3, 1942, to a medical ward, with a history of general 
malaise, a feeling of sickness, constipation and fever, which had begun four days 
previously. There had also been pain in the lower part of the right thigh, which at 
first was slight but had progressively increased. 

On examination . — Temperature 103-5°, pulse 118, respiration 28. Tenderness and 
slight fullness over the lower third of the right femur. Blood culture negative. Leu- 
cocvtes 18,500 (85% polymorphs.). X-ray of femur negative. 

A diagnosis was made of acute osteomyelitis, beginning in the lower end of the right 
femur, and he was treated by resting the limb in a plaster shell, and sulphathiazole 
84 g. was given in just over a fortnight, the highest blood level being 4-7 mg.%. The 
first X-ray evidence of bony disease was obtained on November 2, when a radiograph 
showed periosteal thickening. He continued with swinging temperature and moderately 
severe pain until December 3 (i.e. two calendar months after admission) when a large 
abscess behind the lower end of the right , femur was opened and drained by' incisions 
on either side. The abscess was immediately behind the bone, but, no bone stripped 
of periosteum was found. The pus grew Staphylococcus aureus in pure culture. The 
abscess discharged for some weeks, but when he left the hospital on January 11, 1943, 
the wounds were healed. As regards leucocyte response, in the first three weeks when 
he was having sulphathiazole the white cell count fell to 9,100 (80% polymorphs.), by the 
end of four to five weeks it had risen to 28,600, but by the time of drainage of the abscess 
it had fallen to 15,000, in spite of the fact that no further sulphathiazole was 
given during this time. During the whole time until the drainage of the abscess, he suf- 
fered continuously from moderately se\ere pain, which was controlled by veganin and 
occasional morphia. He also looked pale and had an appetite which required coaxing. His 
blood-count dropped to 4,400,000 reds and 80% hemoglobin and he was given a trans- 
fusion of a pint of blood. After drainage of the abscess his symptoms rapidly disappeared 
and he became a normal, healthy boy. He was discharged using crutches, which he soon 
discarded, and by the end of February he was walking well and was back at school. He is 
now a healthy-looking boy, the movements of the knee are almost normal, the wounds are 
healed, though they still occasionally discharge, there is very slight bony thickening over 
the lower half of the right femur, and slight wasting of the quadriceps, which, however, 
is rapidly disappearing. X-ray shows periosteal thickening and slight mottling of the 
bone over the lower half of the right femur but there is no obvious sequestration. 


Carcinoma of (Esophagus — Treated by Excision and Reconstruction of Ante-thoracic 1 
(Esophagus. — P. R. Aluso.x, F.R.C.S. 

M. A. S., female, aged 54. 

History . — When first seen in September 1941 had complained of dysphagia with solid 
food for six months. Food appeared to be held up at about the middle of the sternum. 
There was no loss of weight. Dyspnoea on exertion for seven years associated with some 
cardiac irregularity, but no swelling of the feet. 

CEsophagoscopy . — Showed an ulcerating neoplasm of the oesophagus 30 cm. from 
alveolar margin, and a biopsy from this showed it to be a squamous carcinoma. 

Operation. — 21.10.41: Under general anaesthesia the abdomen was opened and no 
secondary deposits found. A loop of jejunum was isolated and anastomosed to the 
posterior aspect of the stomach. The other end of the loop was brought through the 
abdominal wall under subcutaneous tissue and through a stab wound in the skin just 
below the left costal margin. The continuity of the jejunum was restored and la 
jejunostomy performed. 

18.11.41 : The left pleural cavity was widely opened after resection of the Sth and 9th 
nbs. The lung was not adherent. Local amesthetic injected into posterior mediastinum 
and superior mediastinum. The lateral pulmonary ligament was divided. The pos- 
terior mediastinal pleura was incised at the extreme lower end and the resopha°-us 
isolated and held by a rubber catheter. The forefinger could then be passed upwards 
between the growth and the pericardium in front and between the growth and spine 
behind. On both postero-lateral aspects it was fairly well anchored bv thickened tissue 
lbe linger was left in the mediastinum behind the oesophagus and the cellular tissue 
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between this and the aorta divided, leaving as much of it as possible adherent to the 
oesophagus. A few vessels were ligatured. Normal oesophagus was then found above 
the growth, isolated, and secured with a catheter. The organ was then rotated and 
the rather denser tissue on the right postcro-lateral aspect divided and vessels were 
ligatured. Tunnelling under the arch of the aorta was then performed to free the 
oesophagus as high up as possible. The oesophagus was then divided at the lower end 
and invaginated. The muscular coat was incised first and separated from the mucous 
coat. The latter was then crushed and divided and the muscular coat sewn over. 
Sulphanilamide was sprinkled into the mediastinum and an under-water drain passed 
up to the site of the growth. The left lung collapsed completely during the operation 
and did not reinflate against pressure. The chest was closed. She was then turned 
on to her back and an incision made at the root of the neck on the left side. The 
oesophagus was exposed, isolated by blunt dissection and pulled up into the neck. The 
growth was excised with a few inches of normal oesophagus. A tunnel was made in the 
subcutaneous tissue of the chest and a groove cut in the clavicle. The oesophagus was 
then threaded through to emerge through a stab hole in the skin. 

Post-operative notes . — After operation tire left lung expanded satisfactorily. During 
the following three months a series of plastic operations was performed to make a 
nevv oesophagus out of the skin of the anterior chest wall. This was anastomosed 
above to the oesophagus and below to the upper end of the isolated jejunal loop. The 
new oesophagus was covered by skin flaps which were elevated from the chest wall. 

The patient was discharged home on the 9.5.42 and since then has been swallowing 
fluids and soft solids satisfactorily. 

Slight stenosis has occurred at the junction of the oesophagus and skin tube and 
this has been dilated with bougies on two occasions. 

She has gained 2 st. in weight and remains free from any evidence of recurrence. 


Specimen of Ante-thoracic (Esophagus. — P. R. Allison, F.R.C.S. 

Removed at post-mortem from a patient whose oesophagus and upper half of stonmeh 
were removed for a carcinoma of the abdominal oesophagus involving the stomach. 

He survived the operation to die of secondary deposits one year later. During 
he constantly complained of some pain at the junction of skin tube and stomach P ou 

The specimen exhibited showed a peptic ulcer at the junction of skin and gastric 
mucous membrane. 


Tlte following cases and specimens were also shown : 

Mr. R. S. Corbett: (1) Tuberculous Tenosynovitis of the Hand. (2) ? Second Primary 
Carcinoma of the Gastro-intestinal Tract. 

Mr. T. Holmes Sellors : (1) Mediastinal Dermoid Ruptured into Pleura. Successful 
Removal. (2) Pneumonectomy for Tuberculoma. (3) Pulmonary Lobectomy for C)’ sU 
(4) Neurofibroma of Chest. (5) Pneumonectomy for Carcinoma. 

Mr. R. C. F. Catterell : Carcinomatous Swelling of the Mandible. 

Mr. C. Patrick Sames : Salivary' Gland Tumour of Uvula. 

Mr. Howard G. Hanley : Tuberculous Perinephric Abscess. 
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Hypoglycemia as an Experimental Psychosis 

By W. Mayer-Gross, M.D., L.R.C.P.Ed. 

(From the Department of Clinical Research, Crichton Royal, Dumfries) 

The possibility of producing an experimental psychosis is naturally limited in human 
beings. Drugs like mescaline and hashish have been used for this purpose because of 
the striking “ positive ” symptoms they produce; psychiatrists have made observations on 
the effect of anaesthetics like, ether, nitrous oxide or sodium amytal. The knowledge 
won from these experiments can scarcely be compared with the wealth of facts on 
hypoglycemia accumulated since Sakel introduced the daily repeated hypoglycemic coma 
as a therapeutic procedure almost ten years ago. His bold method only yields therapeutic 
results if the hypoglycemia is of such a degree that serious cerebral symptoms appear. 
This gives to the physician practising insulin treatment the opportunity of observing the 
same patient for weeks under identical conditions. Since the Vienna school published the 
first descriptions of unusual neurological phenomena, much data on symptoms and 
pathology have been collected by workers all over the world. The field is already so large 
that it is not easily surveyed in a short paper, the more so as many points are still 
controversial, and I propose, therefore, confining myself strictly to personal observations 
and problems in which I took special interest. The idea of our investigations as well as 
of the present survey, is a better understanding of hypoglycemia, its therapeutic action in 
psychoses and, if possible, improvement in our results. 

Pathology . — In discussing the pathology of hypoglycemia, one has to remember that 
although insulin has no direct effect on the C.N.S., all its important symptoms are 
psychological and neurological. In reducing the sugar content of the blood it deprives 
the brain of its fuel. Biochemists have called this starvation of the brain anoxia. They 
use this term in a wide sense meaning not only lack of oxygen supply but any interference 
with oxidation. It may result from either deprivation of oxygen or absence of glucose 
available for oxidation. The following diagram of brain oxidation, omitting factors 
unimportant in this connexion, may illustrate this point. 



Ha;mochrome being a pigment found in all nerve cells, has a somewhat similar function 
to haemoglobin in blood. Glucose is oxidized when it reacts with the oxidized htemo- 
chrome. Glucose is practically the only food supply of the C.N.S. and consequently 
one can say that the oxidation of glucose is the chief biochemical function of the nerve 
cell. The resultant symptoms and other consequences of the anoxia may well differ 
according to which part of the oxidation process is interrupted. It seems remarkable 
that the two other therapeutic methods which prove successful in psychotic conditions, 
continuous narcosis and convulsions, also interfere with cerebral oxidation, though in 
a different manner and probably in different areas of the brain. Viewing the three 
physical treatment methods together and forgetting their theoretical origin, one can con- 
ceive a plausible hypothesis and a fruitful rationale of these therapies. The transient and 
reversible lowering of cell oxidation during therapy has a rebound effect on the metabolism 
May — Psych. 1 
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nt a brain the cells of which are functioning abnormally because of an unknown factor 
causing the disease. To bring about a lasting improvement, this rebound effect has to 
he repeated or — in the case of continuous narcosis — the period of lowered oxidation has 
to be extended for some time in order to be followed by an effective overshooting from 
which the normal level is ultimately restored (Gerard, 1938). 

Blood sugar and symptoms — The clinicians describing hvpoglvctemic symptoms 
tn diabetics (Sigwald, 1932; Wilder, 1936) had no doubt that their severity was 
dependent on the level of blood sugar. When psvehiatrists began to produce deep 
comatose conditions which were regarded as alarming in the treatment of diabetics 
they soon discovered that the blood sugar level was not a reliable indicator of the 
depth of unconsciousness and of the danger involved. It was often found higher 
during the com a than it was before the patient became completely irresponsive to stimuli. 
The blood sugar falls within the first hour after injection of insulin to a level between 
25 and 45 mg.% and, with slight fluctuations, stavs at this level until interruption by 
nasal feed. 1 he fall is not accompanied by svmptoms until the blood sugar has been 
low for some time. They then increase gradually and in the classical procedure coma, 
the degree of unconsciousness which is regarded as therapeutically effective, does not set 
in until at least another hour has elapsed. On the other hand raising the blood sugar 
level by intravenous application of glucose solution brings the patient out of the coma 
at once and restores consciousness within a few minutes. 


These paradoxical observations have been widely discussed and many explanations 
proposed. One worker went so far as to doubt if hypoglycemia was the primary cause of 
the psychological picture and to suggest a hypothetical intermediary substance as the 
direct causative factor. Others alleged the sugar content of the C.S.F. to be closely 
correlated to the nervous symptoms and considered it a better indicator of die patients 
condition than the blood sugar level. 

One of the difficulties in this controversial field is the generally recognized but not 
always heeded fact that the stimulus of the pin-prick in taking a specimen can in 
itself raise the blood sugar level in a patient under insulin, perhaps more so than m 
an average person. Everything depends upon a meticulous technique and careful pnral c 
observations on the part of the clinician. 

A long series of investigations in a patient who is pricked every half-hour 
necessarily give a distorted curve. It seems well established that during coma bloo 
sugar fluctuations within a certain range have no direct relation to clinical symp lon15, 
but this is different before the onset of coma when the patient is still rvakable an 
the degree of dimming of consciousness varies much more. We found that these 
variations are in fact closely correlated to blood sugar fluctuations, that it rises when 
the patient is awakened and goes down if he becomes clouded again. That tin 
correlation ceases with the onset of coma can best be explained by a theory wlnci 
assumes that the mechanism of the precomatose clouding of consciousness has a different 
localization in the brain from that of the coma. The latter is probably due to a trigger 
mechanism localized subcorticallv, perhaps in the diencephalon, while the former is a 
reaction to the blood sugar level of the cortex which as proved experimentally is morc 
sensitive to variations of glucose supply than any other part of the brain. , 

C.S.F. sugar and symptoms.- — The C.S.F. sugar level is somewhat higher than the blow 
sugar and follows the fluctuations of the latter with a time lag of fifteen to thirty minutes 
in insulin treatment as it does under normal conditions. Because of tin's time lag it "' as 
always found relatively low when taken at the same time as the blood sugar which was 
increased through die stimulus of the lumbar puncture. When this was taken into 
account and the specimens timed accordingly, the C.S.F. sugar proved to be a much 
less reliable indicator of clinical symptoms than the blood sugar level. Twenty minutes 
after an intravenous glucose injection which pushed the blood sugar up to over 200 nig- “Jo. 
and awakened the patient completely, we found the C.S.F. sugar almost at the same 
level as before the glucose injection. 

Clinical picture. — If I now describe and discuss the symptoms of hypoglycemia, it may 
be objected that the observations are gained from patients suffering from a mental 
illness- in our material the majority were schizophrenics, the others manic-depressives 
and a' few psychopathic personalities. The answer is that identical symptoms "ere 
seen in diabetics before psychiatrists used insulin. Further the great variety of 
svmptoni-complexes comprised under the heading schizophrenia makes abstraction from 
the basic abnormalities of the patient relatively easy. Moreover some brave colleagues in 
Switzerland and Germany have undergone the experience themselves and contributed 

interesting self-observations. . , . . e 

The most characteristic signs of the hypoglycemic psychosis are a combination ot 



23 


345 


Section of Psychiatry 


clouding of consciousness with excitation of the autonomic nervous system. Loss of 
consciousness followed bv amnesia is not only found in the more severe states produced 
in insulin treatment; Sigwald mentions amnesia as a universal symptom of the various 
pictures in milder hypoglyciemia in diabetics. Clouding sets in without the patient being 
aware of it, similar to anoxia where the lack of insight may lead to dangerous situations 
if happening to a pilot in an aircraft. The feeling of extreme fatigue with sleeplessness 
so characteristic for insidious oxygen deprivation seems unknown in hypoglycemic anoxia. 

Many patients sink into hypoglycemic unconsciousness without waking up from the 
preceding normal sleep. In some cases one hears descriptions of changing colours, 
glittering lights, or paresthesia around the mouth in this stage. Little of this period 
is remembered after the waking up from coma or later. Most patients feel hot and 
perspire before they lose consciousness. There are no dreams or nightmares even if 
at the beginning of treatment the doses are too small to produce coma. Complete amnesia 
covers the various often striking motor symptoms. During the waking-up period, however, 
after, dispensing of sugar, consciousness often returns before other symptoms disappear, 
and in this stage, which is well remembered, interesting subjective experiences are not 
infrequent. 

Self-observation . — The following self-description of a doctor patient illustrates some of 
the typical features ; 


I write to-night, at ten minutes past nine o’clock of my impressions, and sensations 
on recovering from a hypoglycemic coma into which I entered this morning. I remember 
lying down in bed when I had received the injection of insulin and also the orderly 
taking my pulse-rate twice, at intervals. I remember nurse coming in later and I gave 
him the magazine “Life" to read. That was the last recollection I have, previous to coma. 
The next happening that I remember is w’aking up and sitting up in bed at ten minutes 
past ten o’clock. I asked the nurse who was looking at the charts the time. I felt very- 
wide awake and asked if I could have a drink of glucose a^ I was intolerably thirsty 
and had a craving for a sweet drink. Sister looked in at the door just at that moment 
and said that I could not have a drink just then but I would be given one later. I must 
have suddenly gone into coma immediately after this as I do not remember anything 
until I heard very distantly- the voices of the doctor and sister. I do not now remember 
what they were saying. I saw the doctor’s and sister’s faces. Doctor asked me repeatedly 
if I was awake and slapped me lightly on the left cheek, as he usually does when I am 
recovering from a coma. I could not speak and I felt very helpless and confused men- 
tally-. The next recollection I have is of the nurse’s white worried face with its distended 
temporal arteries and forehead veins locking down at me and asking me if I was all 
right. He asked me this auestion two or three times but X could not answer him. He 
felt my pulse and arranged the bed-clothes rapidly — very rapidly — it seemed to me. two 
or three times. I was conscious of a tremendous effort I seemed to be making to avoid 
slipping into a land which was different from that of the nurse’s, as being a land or 
‘life” of no movement. The nurse seemed to me to be making also a terrific effort to 
help me. to bring me back to his life. I felt fully- conscious of this intensive and' com- 
bined effort and strove or seemed to strive with all my powers to drag myself back from 
this abyss of “no movement”. I do not recollect moving my limbs, on the contrary- I 
seemed to be paralysed in my voluntary movements. After a long struggle in which 
at times -I thought that I could not make the effort any longer, I found that I could 
speak and I felt an overwhelming sense of gratitude to the nurse whom I hailed as my 
saviour”. I had an intolerable thirst and also felt very- hungry. I asked the nurse for 
sweet drinks and he brought me a glass of tea and sandwiches of which I ate three 
or four. I insisted on the nurse having a sandwich which he did to please me. I also 
insisted that he should have a drink, but he replied that he would have one later. Sister 
came in then and I discussed the question of glucose and its relation to obesity. 


Four characteristic points in these recollections deserve more detailed discussion. 

(1) Stage of “akinetic mutism”. The patient sees and hears, but is unable to speak 

or to move. This condition is more often observed objectively- than remembered by the 
Patient; it occurs on going into coma, lasting often for half an hour, as well as during 
the waking period. The patient follows with his eyes slowly, seems to look at the 
person approaching him, but remains mute and without movement. If touched or pricked 
he moves purposefully in small movements away from the stimulus. Since Cairns and 
ms collaborators (1941) have reported a similar condition in a girl with a cyst in the 
hypothalamic region I tried to get an account of subjective experiences in this akinetic 
state by rousing the patient quickly with intravenous glucose. The descriptions received 
were not conclusive, and were reminiscent of what one hears from some patients coming 
Rm °f a catatonic stupor. Some say- they did not realize that they were akinetic one 
mat he did not care to move, another that he felt too weak and still another he found 
it impossible although he tried hard to respond. The condition may be compared with 
what Economo described as “body sleep” in encephalitics. p ’ 

(2) Sensory anomalies. The' majority- of the visual sensations are similar to those 

Anv^T d iQ?m faI1 o g as J e RP or in other states of v clouded consciousness (Benedek and 
1939). One of the rarer sensory anomalies was our patient’s observation that 
the nurses movements when arranging the bed-clothes appeared to him verv ranid TMs 
Phenomenon of increased speed of seen movements was described bv Poetzf (1928)’ in n 
fiw" 1 } vlt & an ° c .cipital lesion and called “quick motion picture illusion” A numbe? of 
ident.cal observations have since been reported, most of them in hvpoglvcmmiT (Wefl 
l?’ 11 - Against Poetzls theory suggesting an insufficient co-operation of timing betwpen 
the two hemispheres, it has to be remembered that our patients often have staging eyls 
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ot a brain the cells of which are functioning abnormally because of an unknown factor 
causing the disease. To bring about a lasting improvement, this rebound effect has to 
he repeated or — in the case of continuous narcosis — the neriod of lowered oxidation has 
to be extended for some time in order to be followed bv an effective overshooting from 
which the normal level is ultimately restored (Gerard, 1938). 

Blood sugar and symptoms — The clinicians describing hypoglvcxmic symptoms 
in diabetics (Sigwald, 1932; Wilder, 1936) had no doubt that their severity was 
dependent on the level of blood sugar. When psychiatrists began to produce deep 
comatose conditions which were regarded as alarming in the treatment of diabetics 
they soon discovered that the blood sugar level was not a reliable indicator of ihe 
depth of unconsciousness and of the danger involved. It was often found higher 
during the coma than it was before the patient became completely irresponsive to stimuli. 
The blood sugar falls within the first hour after injection of insulin to a level between 
25 and 45 mg.% and, with slight fluctuations, stavs at this level until interruption by 
nasal feed. The fall is not accompanied by symptoms until the blood sugar has been 
low for some time. They then increase gradually and in the classical procedure coma, 
the degree of unconsciousness which is regarded ns therapeutically effective, does not set 
in until at least another hour has elapsed. On the other hand raising the blood sugar 
level by intravenous application of glucose solution brings the patient out of the coma 
at once and restores consciousness within a few minutes. 

These paradoxical observations have been widely discussed and many explanations 
proposed. One worker went so far as to doubt if hypoglvctemia was the primary came o 
the psychological picture and to suggest a hypothetical intermediary substance a> the 
direct causative factor. Others alleged the sugar content of the C.S.F. to he dosely 
correlated to the nervous symptoms and considered it a better indicator of die patients 
condition than the blood sugar level. 

One of the difficulties in this controversial field is the generally recognized but I10t 
always heeded fact that the stimulus of the pin-prick in taking a specimen can in 
itself raise the blood sugar level in a patient under insulin, perhaps more so than in 
an average person. Everything depends upon a meticulous technique and careful pub" e 
observations on the part of the clinician. 

A long series of investigations in a patient who is pricked every half-hour niust 
necessarily give a distorted curve. It seems well established that during coma u' 00 ^ 
sugar fluctuations within a certain range have no direct relation to clinical symp' om5 ’ 
but this is different before the onset of coma when the patient is still wakable an 
the degree of dimming of consciousness varies much more. We found that d' ese 
variations are in fact dosely correlated to blood sugar fluctuations, that it rises "“ e 
the patient is awakened and goes down if he becomes clouded again. That m 1 
correlation ceases with the onset of coma can best be explained by a theory "hie 
assumes that the mechanism of the precomatosc clouding of consciousness has a dineren 
localization in the brain from that of the coma. The latter is probably due to a rrigg er 
mechanism localized subcortically, perhaps in the diencephaion, while the former is 3 
reaction to the blood sugar level of the cortex which as proved experimentally is 11101 
sensitive to variations of glucose supply than any other part of the brain. , 

C.S.F. sugar and symptoms. — The C.S.F. sugar level is somewhat higher than the blood 
sugar and follows the fluctuations of the latter with a time lag of fifteen to thirty minutes 
in insulin treatment as it does under normal conditions. Because of this time lag it was 
always found relatively low when taken at the same time as the blood sugar which was 
increased through the stimulus of the lumbar puncture. When this was taken into 
account and the specimens timed accordingly, the C.S.F. sugar proved to be a much 
less reliable indicator of clinical symptoms than the blood sugar level. Twenty minutes 
after an intravenous glucose injection which pushed the biood sugar up to over 2 00 mg. ,o. 
and awakened the patient completely, we found the C.S.F. sugar almost at the same 
level as before the glucose injection. 

Clinical picture. — If I now describe and discuss the symptoms of hypoglvctemia. it may 
be objected that the observations are gained from patients suffering from a mental 
illness; in our material the majority were schizophrenics, the others manic-depressives 
and a few psychopathic personalities. The answer is that identical symptoms were 
seen in diabetics before psychiatrists used insulin. Further the great variety of 
symptom-complexes comprised under the heading schizophrenia makes abstraction from 
the basic abnormalities of the patient relatively easy. Moreover some brave colleagues in 
Switzerland and Germany have undergone the experience themselves and contributed 

1 " The 1 mo s ^'chai'acte r i s t i c signs of the hypoglyc.xmic psychosis are a combination of 
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individual pattern of movements repeated in a constant order every day. This predilection 
pattern has nothing to do with the underlying schizophrenic condition. The mouth 
movements reminiscent of grimacing catatonics are seen in patients who never had 
catatonic symptoms, in obsessionals and psychopathic personalities. 

Individual differences . — It is difficult to account for the individual differences in motor 
symptoms which are completely unconscious and caused by the functional and reversible 
interference with cerebral function. A clue to the differences may be obtained from 
the fact that the pattern of movement when the patient goes into coma is often different 
from that of the same patient when he wakes up. Not only is the hyperkinetic waking-up 
stage, as one would expect, much shorter, but the symptoms can be totally different 
in character. In one part of the film to be shown a patient goes into coma with general 
twitchings similar to those provoked by short electric stimulations of the cortex; the 
same patient wakes up with complex, co-ordinated climbing movements. As the insulin 
effect acts much slower in disturbing cerebral function than the overflow of dextrose in 
the blood in restoring it, it may well be the difference in time which produces the 
completely dissimilar symptoms. The importance of the time factor can also be seen 
by comparing the symptoms in the same patient if insulin is given intravenously instead 
of subcutaneously. Man)' authors have recommended the intravenous method in cases 
presenting a difficult nursing problem because of their extreme restlessness, as the 
quicker action of intravenous insulin shortens or may even abolish the hyperkinetic 
interlude. If the time factor is responsible for the disparity of individual symptoms, 
systematic investigations comparing the same patient’s reactions after intramuscular with 
those after intravenous insulin injections should be clarifying. We found indeed not only 
quantitative differences, but qualitatively different patterns of symptoms. 

By elucidating the influence of the time factor in our experimental psychosis, some light 
should be thrown on the difficult problem of the multiformity of neuropsychiatric 
symptoms in other functional diseases. 

Localization . — In attempting to localize the more complex hyperkineses, it is 
important to note that they appear either on the way to the stage of decortication in 
coma, or while the brain is returning to normal function from this stage. The movements 
can, therefore, be interpreted as release symptoms from removal of higher cortical control. 
For their explanation in detail we would have to know more of the vulnerability of the 
different parts of the brain to hypoglyctemic anoxia. 

There are certain groups of movements in which the idea of stimulation in a functional 
unit can serve as a fruitful hypothesis. Thus movements of the mouth and face which 
are the first signs of beginning hypoglycaimia appear simultaneously with perspiration, 
which is the signal of starting autonomic hyperactivity, this while the rest of the body is 
still relaxed and unaffected. The picture of pursing, pouting, sucking, protruding of the 
tongue, &c., are certainly reminiscent of the movements of the newborn infant during 
the first few months of life before the cortex is developed and functioning. Nevertheless, 
they may be signs of irritation in a certain small area of the cortex. I doubt if they can be 
localized in one of the many levels where the components of the feeding reflex, sucking, 
chewing, swallowing, &c„ are integrated. Probably all levels connected with the function 
of feeding are activated at the same time. If, however, one tries to give such a patient 
a drink, he is unable to take it because the separate movements are not co-ordinated, 
probably on account of the partial cortical impairment. At the same time the facial 
region is found hypersensitive to touch. The obvious interpretation of this oral syndrome 
appearing so early in hypoglycaemia is to be found in the state of starvation produced 
by insulin. The starving organ, the C.N.S., reacts with excitation of those of its parts 
which normally subserve the removal of such an emergency. Thus the activity of a 
functional unit of the C.N.S., not the disturbance of a certain level releasing lower levels, 
produces the special hyperkinesis. 

It is probable that another frequent syndrome characterized by climbing movements 
can be interpreted in the same way. This syndrome appears at a later stage of hypo- 
glycemia when decortication has progressed further. Climbing movements are always 
combined with reflex grasping of the hands and fingers, and sometimes of the toes. 
Alternating movements of the arms or feet appear first. Later the arms reach above 
the head, the body is doubled up, and, if possible, the patient pulls himself headwards. If 
fully developed, the climbing syndrome also includes the arc-de-circle posture alternating 
with flexion of the body. AH these movements remind us of our tree dwelling forebears. 
One is also reminded of kicking and related movements of the voung infant; again the 
grasping of the human infant has been interpreted as a relic 'of the stage when the 
feeding young ape had to hold on to the mother’s hairv breast. The reference to 
phylogenesis is particularly legitimate here because of the striking similarity of the 
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of the speed of movements'll Pb - v£io,ogis£s have shown how much our judging 
and recourse to a centra) disturb-inr^tw P’ C movem ent s following the moving object, 
Skin sensations and dishirhX^ ? therefore seems unnecessary, 
doctors self-description are ni imlrnL the j bo £. y ima S e ” although not mentioned in the 
deserve special study in the hrhPMVP and , oft 9 n most peculiar in character. They 
regularly described what she cmHoS •‘ SCnS0I S’ Physiology. For instance one of my patients 
and flat without thickness" r u c ?5 dboa j d feeling” of her body which was "lifeless 

sra*. 

and fantasies; a vounr man -? m the dark, is sometimes expressed m dreams 

his way “throulh difffreld a fight with the devil", he had to make 
through the circles of hrOl'' a SS against . the Powers of darkness like Dante's tourney 
had to count the lights in thW ° re j Sob ^ r ' minded curate of the Church of England 
at the right places 8 in ordpr 6 ^ 0 ?™ and m I a . ke s . ure that they were all present and fixed 
as before. P s n order t0 convince himself that he was alive in the same world 

relief but bv "ha nn in e s s ^ Tnftf k n ' S ’’a tbe doctor’s descriptions, not only by a feeling of 
patient’s mental and" physical 1 facuhilc SOr A et r n if s b 7 ?• eu P horic over-valuation of the 
everything and everybody A fellow-feeling with the other patients, with 

one would expect the opposing S ° ns 0f overflow ing sympathy are frequent As 

to get in touch with ream!? occurs - Y 1Z - a feeling of strangeness, of inability 

derealization lasting f n t- 6 ? !>', Vl 7 b £ cb a PP aars distant and inaccessible. In three cases 
If one considers S the stnS il ours aft ? r the treatment was encountered, 
psychological picture nf Zk-fnlr for c< ? nsclou sness during awakening together with the 
played by Uie ?ortex in h^natt!lL^ UtlS S . ona is c tempted to speculate about the role 
fuel but it tka hypoglycaemia. It is the first to be affected by the withdrawal of 

streamkcoveredoes no^olnw a M ant supply of gluc “ e * Ituroiog in the blood- 
return to funcbon laV ThfJLi? th ®. r .<; v erse order, but instead the lower centres 
and the restored rnn«dnn^iic c ? rt 9 x Wlth its rich vascularization seems to recover first 
of motor and sensory normahty ° n " S the spectator tryinit to help the restitution 

ner-fnuc °f J" to ” om,c excitation . — Signs of a heightened excitation of the autonomic 
rhff'Z ? y t -‘ u C0I r Pan t’ ''yPPg’ycomia from its beginning to its end and are as 

ImflllZIZ a , s the disturbances of consciousness. Perspiration, dermographia, flushing 
of t r lang ? S i n . the s,ze of P u pds, in pulse pressure, increased secretion of saliva, 
autonomic «°n , S ‘T C JUICe P\ cscal in even- case. If one directs one’s attention on the 
autonomic symptoms one may be tempted, as Fortuyn (1941) suggested to consider 

svrnnfomf mia aS a , dlsturba T n I ce o£ tbe hypothalamic autonomic centres^regarding all other 
s f ondal ;y- Although both divisions of the autonomic system show increase! 
Ivmnlklr- I 10Ut i’ tbe f , aCts . can best be understood as the result of the struggle of the 
mechanism against the parasympatlietic effect of insulin. The 
ZlrZIrl i he adrenal medulla ogainst insulin, first discovered bv Cannon in 1924, 
n.mnialfr find- 16 P r j c ° matose sta g c - but it continues in coma when, judged from the 
pupillan findings and from the pulse pressure, parasympathetic tone gains the «pp« 

inmmer If' humo . ral manifestations of hypoglycemia have naturally attracted the 
f ““ man >. "'Others, especially as they provide an alternative theory- to explain the 
therapeutic results of the treatment. Are they only peripheral reactions or do they 
signify an excitation of the dicncephalon following reduction of cortical control? 
systematic temperature observations carried out in collaboration with F. Berliner (1941-42) 

ornhaWe" 1 W S 5 ated ■!!'? % direct e(fect of h ypogIycremia on die hypothalamus is 
probable. M e are still far from a full understanding of the interaction of periphery and 

renmfn Obscure eId ’ and ^ relalIons benveen cortex and hypothalamus in hypoglycemia 

Motor symptoms .— ■ The discussion of the striking motor symptoms in hypoglycemia 
has been left for the last part of this survey because they are the most variable and least 
constant symptoms. Approximately 5% of our patients had no spontaneous motor signs 
at all except for general muscular rigidity occurring togedier with pyramidal signs during 
coma. They pass from sleep into coma, exhibiting only the movements of a normal sleeping 
person. Others show motor excitement from die beginning, starring with movements 
of the mouth and face, followed by rhythmic movements of the head and arms, later 
spreading to the whole body, which is seized by an extensive and severe restlessness.' One 
sees rolling, turning, rocking, kicking movements resembling chorea and athetosis, and 
myoclonic twitchings of the extremities which increase and mav involve the whole 
patient sometimes culminating in an epileptiform fit. As a rule the patient becomes 
quiet when he goes deeper into coma, but his muscles are in what can be called decorticate 
spasticity and remain so throughout the hour of coma; restlessness reappears during the 
waking-up period. 

This description becomes less complex if it is realized that each patient has his 
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[A pril 13, 1943] 

Suggestibility and Hypnosis — an Experimental Analysis 

By H. J. Eysenck, Ph.D. 

(Psychological Department, Mill Hill Emergency Hospital) 

Theories of suggestibility fall into three main classes. The first group of theories is 
based on certain permanent or semi-permanent characteristics of the person who accepts 
the suggestion — the suggestee. An explanation may be sought in his neurotic constitu- 
tion, in his submissive instinct, in his tendency to dissociation, or in his ignorance, 
credulity, or stupidity. 

The second group of theories is based on certain relations obtaining between the sug- 
gester and the suggestee. Prestige, for instance, is an often-quoted explanatory concept 
in this connexion; rapport and transference are two other relations which have frequently 
been suggested. Sometimes an explanatory concept from this second group of theories is 
combined with one taken from the first group; the relation of prestige may be combined 
with the submissive instinct, for instance, as was done in McDougall’s theory (1926), and 
so on. 

A third type, the ideomotor theory, has lost much of the hold it once gained through 
William James’ brilliant advocacy (1902). According to this theory’, the idea of a 
motor act tends to be followed directly and without fail by the execution of that act, 
through some direct, reflex kind of connexion. This view was advanced more parti- 
cularly by the advocates of the motor theory of thinking, and lost in favour because of the 
exaggerated claims of that school (Max, 1934; Gibson and McGarvey, 1937). 

Only experimentation can decide between the claims of these three groups of theories, 
and a variety of tests of suggestibility have been used by research workers in this field. 
Often these tests are simply quantifications of familiar clinical tests; sometimes they are 
more original, such as Binet’s Progressive Lines and Progressive Weights tests (1900). 
The question immediately arises as to whether all these tests measure the same thing, 
i.e. whether tests designed on a priori grounds to measure suggestibility actually succeed 
in doing so, and whether suggestibility is one definite, general mental mechanism which 
remains constant in any one person, or whether there are different kinds of suggestibility, 
measured by different kinds of tests. 

In a research involving eight standard tests of suggestibility, I showed that these tests 
fell into two sharply distinguished groups; in other words, that they measured two 
essentially different kinds or types of suggestibility (1943). These two kinds of suggest- 
ibility were called " primary ” and “ secondary ”. Secondary suggestibility was exhibited 
in tests of the Binet kind, i.e. Progressive Lines and Weights. In these tests, a suggestion 
is conveyed to the subject that certain weights or lines, which are objectively equal, differ 
in weight or length, and his suggestibility is measured by the extent to which he shows 
himself amenable to this suggestion. Both direct, personal suggestion and indirect, 
impersonal suggestion can be used in this test. 

Primary suggestibility was exhibited in tests such as the ChevreuI Pendulum test, the 
Arm Levitation test, and the Body Sway test. In these tests the subject is told, either 
once or repeatedly, that a pendulum which he is holding will swing to and fro, that the 
arm which he is holding out sideways will move up or down, or that while he is trying to 
stand perfectly still, with his eyes closed, he will fall forward or backward. The actual 
movements resulting from these various suggestions are measured by suitable recording 
devices, and the maximum amount of movement consequent upon the suggestion is taken 
as the subject's score on the test. It is this type of suggestibility with which this paper 
is concerned, because it is related very closely to hypnosis (White, 1930; Jenness, 1933; 
Hull. 1933). In particular, the Body Stray test was subjected to a good deal of experi- 
mentation : a person who sways vers- much in this test, or who falls altogether, will nearlv 
always fall into a hypnotic sleep verv easily, while a person who remains entirely un- 
affected by this test will almost certainly remain unaffected by the hvpnotist. The Body 
Stray test, therefore, enables us to answer questions which are of crucial importance 
for any theory of suggestibility and hypnosis. If, for instance, suggestibility is 
due to an individual’s hysterical constitution, and therefore to his tendency to 
dissociation, as Janet (1907) maintained when he said: “Suggestibility . . . presents 

itself only with hystericals, and inversely, all hvstericals present this same phenomenon 
in a higher or lower degree ” — then if we test a number of hysterics on the one hand 
n . nd * I ? um ,.£ r of P co P le free from any signs of hysteria on the other, the two groups’ 
should be differentiated very definitely by the amount of swav they show in response to 
the suggestion. When 1 earned out this experiment, thirty non-hvs'teric men and women 

hvst C crir n iA , nu e mber SU nf C r t,l>1C “f ™ n f and " omcn «iih ’pronounced conversion 

mstcria. (A number of cases of dvsmnesic hysteria were also tested, but were not 
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above posture and movements with "congenital athetosis O. Foerster (1921) has given 
a classical description of the motor behaviour of these athetotic patients and the 
illustrations in his article have remarkable resemblances to what is seen in hypoglycannia. 
Foerster s theory that the inability of his patients to sit, stand or walk, and their 
grasping and climbing movements are a regression to anthropoid or simian forms of 
behaviour fits even better to the hvpoglyctemic hyperkinesis because the movements here 
are much more dextrous and adroit. The site of the lesion in congenital athetosis is the 
striatum which normally controls the phvlogenctic older pallidum. Before this control is 
established the human infant is a grasping climbing pallidum-preparation. The patient 
with athetosc double ” remains so all his life because his striatum does not mature. 
Hypoglycacmia produces a regression to this stage by means of a reversible disturbance, 
obviously because the pallidum is more resistive to hypoglycemic anoxia than the 
striatum. 

That the climbing movements in hypoglycacmia are more dextrous is, however, an 
important difference: Motor behaviour of athetotic patients and of the newborn infant 
consists mainly of clumsy mass movements lacking in refinement and nimblcness. in 
comparison the hypoglycemic hyperkincsis appears graceful and differentiated and is 
certainly not a mass movement. This points to the motor cortex which is evidently 
not completely out of function. It has with the loss of consciousness given up its leading 
and directing role, but it takes part in the functional unit of grasping and climbing as 
it probably docs in the oral-facial syndrome. 

I thankfully acknowledge the advice and criticism of Dr. P. K. McCow'an, Physician 
Superintendent of Crichton Royal. 

[The paper was followed by a cinematograph demonstration.] 
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Dr. E. Stengel : The picture of the condition produced by high doses of insulin wouli 
be incomplete without a description of the disorders of speech associated with pna 
of altered consciousness during the hypoglycasmic state. The speech disorders as-" 
ated with hypoglycaemia which I observed with Dr. Mayer-Gross at the Insulin Delia 
ment of the Crichton Royal, Dumfries, can be divided into two groups. The one compi _ 
disorders of speech before and after coma. The speech disorders during these Pi ’ 3 
do not differ materially from those associated with other states of clouded consciousne > 
such as delirium, epileptic twilight states and post-traumatic confusion. They can lnl . a 


observed best in those "cases in which the clouding and clearing of consciousness ta ' 
place gradually. We observed: (1) Echolalia. (2) Perseveration. (3) Paraphasias resm ' 
ing from perseverations. Disturbance of word finding. In many cases the names 
parts of the body disappeared last and returned first — the same words which are the nr 
to appear in the normal development of speech. Echolalia is another feature wnjt 
regularly occurs in the early speech development. The evolution of speech (H. JacK-o > 
Sel. Writings) as consciousness returns therefore follows the same course as normal develop- 
ment. The appearance of those infantile features of speech goes parallel to the § el ? er l 
behaviour of the patients who show extreme dependence and helplessness as conscious- 
ness returns. .4 

The other group of phenomena comprises more primitive products of speech qoservcu 
during the coma. Speech no longer serves as a means of “symbolic formulation ana 
expression”. However, the patients are not wordless, not noiseless. Speech, if mere 
is any, is reduced to primitive emotional language such as swearing, singing. Even mqir 
primitive inarticulate ejaculations may take the form of shouting, howling, groaning 
and baby-like sounds, sometimes uttered rhythmically. In, the majority of cases tups'* 
utterances coincided with clonic movements of the facial muscles and the upper extrem- 
ities which were usually more marked on the right than on the left side, and were 01 
the same tyDe as those observed in epilepsia partialis continua. Their epileptoid nature 
was Droved "by the fact that they often were the forerunners of a major epileptic m- 
Thev differed from other movements which obviously belonged to the extrapyratmetat 
tvne of hvnerkinesis. The primitive utterances and the clonic movements described were 
related and appeared to be due to the same cerebral mechanism. Some of the cries 
nrnrlnrpd bv the patients in insulin coma and associated with clonic movements 
Pf ° the muscles of the face and the arms were similar to the well-known cry 
at the onset of a major epileptic fit; the generally accepted assumption that the epilephe 
““he rely respiratory nature should be re-examined. Observations during insulin 

cry is , p F e other "artificially produced epileptic states give rise to the suspicion that 
coma and m ot ther than of peripheral mechanical origin. The next stage in the 

it may be _ of cent „- 0 „t owar ds primitive reactions is the one characterized by oral 
reflexes which ifr. Mayer-Gross has shown in his films. In that phase of deepest coma 
there is no speech at all. 
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phone record played over a pick-up relay by a nurse or by a patient. A similar programme 
of testing was arranged for 160 women; 30 were tested bv me in person, 30 by the young 
lady, and 100 by means of the record. This record was made by me, and copies of it are 
obtainable from Mill Hill Emergency Hospital. 

The results of this experiment are set out in figs. 3 and 4, for males and females respec- 



Male suggestor. Female suggestor. Record. Male suggestor. Female suggestor. Record. 

FIG. 3. — Suggestibility scores : Men. FIG. .4. — Suggestibility scores : Women 


lively. It will be noticed that the differences between the three ways of inducing suggesti- 
bility are very small; on the average a male suggestor, a female suggestor, and a record 
produce much the same amount of sway. In Table II are given the data for the various 
groups, recorded in the form of “ average sway in inches ”; these figures show clearly that 
the record on the whole is almost exactly as successful as I am in person, while for both 
men and women the young lady is slightly less successful. 

It should be noted that while for the men the record is more successful than either male 
or female suggestor in person, the record is less successful for the women than either 
male or female suggestor. This seems to indicate that while on the whole the personal 
relationship is not essential for the induction of suggestibility, such relationship is an aid 
to suggestibility in the case of women. It should also be noted that there are no such 
intersex effects as the theory of transference would make plausible; the female suggestor 
is slightly less successful with both the men and the women in roughly the same propor- 
tion. This shows that the sex of the experimenter plays little or no part in the induction 
°f suggestibility. On the whole, then, our results tend to argue strongly against any type 
of prestige or transference theory. 

Ignorance, credulity and stupidity have been at times cited as accounting for suggesti- 
bility (Janet, 1927). Hull (1933) on the other hand concludes a survey of experiments 
by stating that the relation between intelligence and suggestibility is positive. Neither 
view is borne out by the facts. Table III shows the average sway in inches on the 
Body Sway test of patients who were found to be in Grades I to V on the Matrices 
Perceptual Test of Intelligence. The very intelligent (Grade I) and the very dull (Grade V) 
sway on the average only about half as much as do those of average intelligence 
(Grade Eli). This curvilinear relationship between intelligence and suggestibility is 
brought out quite clearly in fig. 5. Again, experimental findings discredit the theory 
the experiment was designed to test. 


Intelligence 
Grade I 
Grade II 
Grade III 
Grade IV 
Grade V 


TABLE III. 
Fall in inches 

2- 3 

3- 9 

4- S 
4*5 
2*7 


Number tested 
28 
76 
124 
74 
18 


Average 


320 



I 5 t- 5 % 
Ml ELUGENCE GRADINGS 


FIG. 5. 
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The last theory to be tested was the ideomotor theory. According to this theory, there 
exists a tendency of a certain strength for every motor idea to be carried into execution. 
It is this tendency which is being measured by such tests as the Body Stray test. We 
can subject this view to an experimental test in the following wav. One group of 
30 men was tested, and immediately retested. A second group, consisting of "40 men 
was tested and retested the next day. A third group of 30 men was tested and retested 
after four, weeks stay in hospital. Similarly, three groups of altogether 100 women were 
tested and retested immediately, after one day, and after four weeks. There is no reason 
to suppose that stay m the hospital would make any difference to the strength of the 
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Included in the above group because Janet’s definition of hysteria would not cover them, 
they also were found to be no more suggestible than the non-hvsteric group.) 
Other tests of suggestibility were also given to these groups, all of which tended to car 
out the conclusion that hysterics arc not markedly more suggestible than are non- 
hysterical neurotics (Eysenck, 1943). Consequently, Janet’s theory found no support in 
this investigation. This conclusion is well in line with other studies which failed to n 
any correlation between “ tendenev to dissociation ” and suggestibility (Messersc mi 
1927; Mitchell, 1932). ' . d 

The next theory to be considered is McDougall’s view that suggestibility is C0tin 
with the “ instinct of submissiveness”. If this were correct, women should prote ^ 
suggestible than men on the average, because, as he also maintains, women e 
be more submissive on the whole. Fig. 1 shows the distribution of scores on t ie 
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FIG. 2. — Toial distribution 
— 320 suggestibility scores. 


ICO men. 100 women. 

FIG. 1. — Suggestibility scores. ^ 

Sway test of 160 male and 160 female neurotics, tested at Mill Hill Emergency Hosp 1 ^ 
(Both the men and the women were very largely army patients.) The base-imc : 
diagrams is divided into four parts, in accordance with the maximum amouM ^ 
noted. The first division contains cases swaying less than 2 in.; the next ° K ’, rfCn 
who swayed between 2 and 4 in. The third division contains the cases s'vjiymg • „ ht . 
4 and 10 in., and the last division cases swaying more than 10 in., or ““S V^,,, 
(Those falling outright are recorded by means of the infinity sign = Co.) me * 
numbers of cases falling into each of these divisions are given in the diagram. 

If we call all those subjects who sway more than 2 in. suggestible (this value is o • 
arbitrary, and probably slightly underestimates the number of subjects showing sum, 
ibility), we find the following percentages of men and women to be suggestible G* 

TABLE I. ’ 


160 male neurotics 
160 female neurotics 

320 neurotics 


60% ± 4% S.E. 
36% ± 4% S.E 

51% ± 3% S.E. 


Male suggestor 
Female suggestor 
Record 


TABLE II. „ . {nehe5 

Sway m mclitf 

Men Women Avey- 

5-5 3 | *. 

Sri 


44 


5-S 

Average 5 - 5 -‘9 

These figures show that roughly two-thirds of the men arc suggestible, while : only 
one-third of the women are suggestible according to our criterion. 'Ilns dilteren ^ 
definitely statistically significant and shows that contrary to McDougall s * 

tr-nd to be less suggestible than men. A theory which may account for tms 
differentiation will be suggested presently. Of all the 320 patients tested, a mos ; ‘ j 
one-half were suggestible 88 The total distribution of our cases is shown diagrammatic. . 

in /!S- t i-. e various orestige and transference theories, all of which are based 
Nex " y ' f aC e-to>face relation of experimenter and subject, and usually * 

fundamentally on the face to face relatuj o j^^^ situation. These attitudes ma 

3 re,n vnThavea "c^Lasis dependinl oA the exact variant of the theory which may 
or may no be shown diat the person and the sex of the experimenter has lm 

be held. If 1 succe6S 0 f the experiment, and may in fact be quite irrelevant, thes 
influence on succes^ ^ superfidal plausibility . 

theories must * ose . , was arranged to test this hypothesis. Group A, consisting of 

The following exp person. Group B, consisting of 30 men, was tested by a young 

30 men, was tested by P „ cons j st ; n g D f 100 men was tested by means of a gramo- 

lady at the hospital. Group 
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gestible than women on this test. It has been shown that men show more frequently 
the motor type of imagery, while women tend to be visiles and audiles (Brittain, 1907). 
Consequently men should’ on the whole have a stronger tendency to fall, and assuming 
that the power to inhibit such tendencies is equally divided between the sexes, men 
should actually show a greater average fall than women. 

There can be little doubt that this tendency to fall is nearly always counterbalanced 
by an inhibition arising from the higher brain-centres. On questioning the patients 
after the experiment, it is found that they nearly always try to counteract the suggestion; 
thev “ fight against it ”, as they usually put it. The only ones who do not fight against 
the’ suggestion are those who are not at all affected in the first place, i.e. those who show 
no sign of ideomotor action. They feel no urge to fall, and consequently need not inhibit 
any movement. 

This theory that suggestibility is the resultant of two forces, ideomotor action and 
inhibition, can be subjected to a crucial experiment. If a number of suggestible and 
of non-suggestible subjects are given a drug, such as scopolamine hydrobromide, which 
inhibits the action of the higher brain centres, then on retesting them we should expect 
two things to happen. In the first place, we should expect that those who were suggestible 
in the original test would prove even more suggestible now, since the drug has the effect 
of lessening the inhibitive power of the higher brain centres. Secondly, we should expect 
that those who in the first place showed no effect of the suggestion would still show no 
effect, as in the absence of any ideomotor tendency the degree of inhibition is immaterial 
to the outcome of the experiment. In carrying out this experiment, Baernstein (1929) 
found that suggestible subjects tended to become significantly more suggestible after 
being given the drug, while non-suggestible subjects remained unaffected. Consequently, 
we may consider our theory confirmed in this important corollary. 

We can now see why hospital treatment should lead to a reduction in the amount 
of sway of neurotic soldiers. It is reasonable to assume that treatment will result in an 
increase of control of the higher brain centres over the motor mechanism — at least in 
those cases where treatment is partly or wholly successful — and consequently in an increase 
in the effectiveness of inhibition. 

The explanation of the curvilinear relation between intelligence and suggestibility is 
less obvious. It is reasonable to assume that high intelligence will go, on the average, 
with more control of the higher brain centres over the motor mechanism. Conversely, 
we must assume that ideomotor action is less strong in the very dull — though why this 
should be so is by no means . clear. Here we have a wide field where much experimental 
work could with advantage be done. 

If our theory be true that a person’s score on the Body Sway test is the product of two 
relatively independent forces, viz. ideomotor action and inhibition, then clearly the 
test as used at the moment is not a good test. No test which reports only the product 
of two independent forces, but does not give us any indication as to the relative part 
played by these forces, can be considered acceptable. Future work, therefore, must be 
directed towards measuring at least one of these two factors, aptitude and attitude, 
separately; if we know, for instance, the relative strength of the ideomotor component, 
as well as the result of the product (ideomotor action times strength of inhibition), then 
we can determine within very narrow limits of error the other factor, viz. strength of 
inhibition. It is clearly possible to measure separately the strength of ideomotor action 
by means of an extension of the Jacobson technique, i.e. of recording muscle currents by 
means of the string-galvanometer; consequently we may hope in time to achieve inde- 
dendent measurements of the components of Body Sway suggestibility. 

Thus far I have dealt only with suggestibility. But although I believe that hypnosis 
can be understood only through its relation with suggestibility, I also believe that we 
must posit some principle of “ progressive ” or “ cumulative ” suggestibility if we want 
to understand hypnosis. In other words, if we want to transform simple suggestibility 
into that form of heightened suggestibility which we call hypnosis, we’need some kind 
of mechanism which will “step up", as it were, or amplify this original basic suggesti- 
bility. This mechanism, I think, is to be found in the central nervous system, and can 
be explained with reference to the properties of the synaptic nerve junctures, in conformitv 
with McDougall’s well-known theory (1908). 

According to this theory, the resistance of a synapse is inversely proportional to the 
current passing through it. Hypnotic suggestion’ restricts the field of consciousness bv 
means of the mechanisms which we have discussed, thus directing the whole force of 
the available nervous energy through a smaller number of nervous channels. This auto- 
matically reduces the synaptic resistance in these channels, thus in its turn facilitating 
the passage of the nervous energy. This reciprocal reinforcement would account satis- 
lactorilv for the heightening of suggestibility which is found in hvpnosis. 

.Many psychologists are inimical to any type of physiological theorv, because phvsio- 
M w — 'Psych. 2 
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ideomotor tendency; on the other hand, it would make a great deal of difference to the 
attitude and mental health of the patient. If then the retests show that stay in hospital 
ctocs not influence the retest fall of our subjects, we may regard this result as favouring 
the ideomotor theory; if there is a marked difference, however, the results would require 
an alternative explanation. 

7 lie results are set out in Tables IV and V. The average fall (in inches) in the original 
test is given in brackets; also given in each case are the average fall in the retest, the 
ra tio initial test/rctest, the average difference between the subjects’ sway on the initial 
tost arid on the retest (corrected for group trends, i.e. test/retest differences), and lastly 
this difference expressed as a percentage of the average total sway. 


TABLE IV. 


TABLE V. . 

Retests t Women 


Average fall 
Tcst/retest 
Average diff. ... 
Diff. as % of fall 


After four 
weeks 
( 2 - 5 ') 1-2 
2 - 1 , 
06' 
33 % 


Retests : Men 

After one After four Aftei one 

7?™ C v , „ day weeks Immediately „ day 

(■*•') <•< (4*0 ) 3-l> (5-2') 3-7' (2-3')2-2' (I S') I S' 

1-0, l'l 1-4 10 1-0, 

1-0 ]■»' 2-0" 0-4 ' 0-3 

34% 53% 45% 1 7% 17% 

The results show (1) that the reliability' of the test is affected to some extent, but not 
as much as might have been expected, by the passage of time, and (2) that the difference 
in average amount of sway from test to retest is negligible when the test is repeated 
immediately or after one day, but that it is very considerable after four weeks stay m 
hospital. This is true of men and women alike. This result, then, requires some alter- 
native explanation to the ideomotor theory; we must in some way account for the fact 
that an improvement in the condition of the patient is accompanied (or followed) J 
a tendency' to lie less suggestible. 

Having shown that none of the theories examined can account for the experiment.! ; 
obtained evidence, wc may pause and consider another body of evidence, viz. tutro 
spections of both patients and trained psychologists to whom this test was given. 

This is done, it becomes apparent dint we must take into account two factors, both o 
which determine the outcome of our experiment. These two factors are aptitude no 
attitude (cf. Eysenck, 1943). 

People differ greatly in aptitude. Some subjects do not experience the least uip 
to fall forward when they are told that they are falling forward; others experience )" 
almost irresistible urge to fall. This aptitude appears to be distributed rough'; 1 
accordance with the normal probability curve. Bur aptitude alone is not sulffcicn 
to account for the results of our experiments. Some patients of great aptitude clenc 
their fists, shake their heads vehemently while the suggestion is going on. and nia; 


even audibly say: “No, no! ” They are thus able to control to some extent 


their 

Others 


tendency to fall, and may only sway a few inches, or may even sway backwards. _ 
fall quite easily, without struggling overmuch. But attitude alone, again, is powerless 
without aptitude. Many patients whose attitude is highly positive are found hardly t0 
sway at all, while others, with a very negative attitude, may fall altogether. 

We have, then, the following picture : First, there is a tendency for the idea of fall' 11 ” 
forward, once it is introduced into the mind, to be carried into execution immediately-" 
in conformity' with the theory of ideomotor action. Secondly, this action may be inhibit* 
by the higher brain centres. The outcome of this conflict is measured by our suggest*' 
bility score. 

It is interesting to review the variety of ways in which the original idea can be ini- 
planted in the mind. We have seen that it can be done either by male suggestor, uj 
female suggestor, or by means of a record. It can also be done, with similar effect, b; 
unconscious imitation of someone reaching forward, by imagination of the act of falling- 
bv autosuggestion, and by indirect heterosuggestion. In this last method, two experi- 
menters talk to each other about the patient, who stands by with his eyes closed; the; 
pass remarks such as: “I think he is falling forward, don’t you?” and “There he goes 

he is falling.” It is possible by means of these indirect methods to cause the more 

suggestible subjects to fall outright. 

In all these different ways, however much they may differ from traditional suggest!- 
bilitv experiments, ideas can be implanted in the mind of the subject, and will then 
seek to be translated into action. Jacobson has provided us with direct experimental 
proof of this ideomotor connexion (1929, 1932). He measured the action-currents m 
the muscles of the right arm while his patients were imagining that they were bending 
that arm but under instruction not actually to bend it. He found definite evidence of 
action currents which continued as long as the patient continued imagining, and ceased 
; ediatelv after. He found considerable variation in the strength of the action currents 
different people, and concluded that motor impulses are at the basis of our 


imagery. 

If this view 


b» correct, we can explain quite simply the fact that men are more sug- 
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Clinical Section 

President— P hilip Turner, M-S. 

{March 12, 3943] : 

Meeting at the London Hospital 

Thrombocytopenic Purpura with Lymphocytosis. — ]. R. Taster, M.B., B.Ch. 

Mrs. A. T., aged 51. . 

History. For twelve months — moderately severe epistaxes occurring every two months. 

Two weeks before admission: Noticed the appearance of bruises on her limbs without 
injure. Six days before admission: Onset of vaginal bleeding, although the menopause 
had occurred fifteen months previously at the age of 50. This continued until admission. 
Two days later: Recurrence of epistaxis, which persisted. Also noticed appearance of 
reddish 'spots over body. Previous health good. No family history of hemorrhagic 
tendency. Patient had not taken any drugs or patent medicines recently. 

On examination. — Hcalthy-looking middle-aged woman. Moderate pallor of mucous 
membranes. 

Generalized petechial rash involving the skin, especially the extensor aspects of the 
limbs, and the mucous membranes. Many large bruises on the limbs. There was clotted 
blood in the nostrils and in the nasopharynx. Considerable vaginal bleeding. 

Glands: Both groups of axillary glands were easily palpable, discrete, and non-tender. 
One slightly enlarged right supraclavicular gland. 

Capillary permeability tests were negative. Liver and spleen were not felt. 
Investigations. — Blood-count (on admission): R.B.C. 3,730,000; Hb. 70%; C.I. 0-94; 
1V.B.C. 13,720 per c.mm. Differential count : Polvs. 16-5%, small lymphos. 69-0%, large 
lvmphos. 13-5%, large hvals. 1-0%. Platelets 18,650 per c.mm. Bleeding time 9 mins. 
45 secs. Coagulation time 1 min. 44 secs. Red cell fragility: Hsemolysis to 0-4% saline. 

Plasma ascorbic acid: 0-73 mg. per 100 c.c. Paul Bunnell test negative. Blood Wasser- 
mann reaction negative. 

Sternal puncture: Showed active normoblastic erythropoiesis. 55% of the marrow cells 
were lymphocytes, 20% granular cells and their precursors, and 25% primitive red cells. 
The lymphocytes were mostly typical adult cells, and few primitive forms were seen. 
Megakaryocytes were plentiful and fairly numerous platelets were seen in the marrow- 
films. The presence of active erythropoiesis, megakaryocytes and 20% of granular cells 
suggested that this was not the marrow of a case of lymphatic leuktemia. 

Following admission to hospital the condition of the patient rapidly deteriorated owing 
to continued vaginal haemorrhage and the occurrence of a severe mekena. Large retinal 
haemorrhages appeared. Six days after admission blood-count showed R.B.C. 1,530,000 
per c.mm.; Hb. 25%; C.I. 0-83; W.B.C. 31,840 per c.mm. Differential count: Polys. 
26%, small lymphos. 60%, large lymphos. 11-5%, large hvals. 2%. transitional neutrophils 
0-5%. Platelets 3,060 per c.mm. 

The patient was treated with repeated transfusions of compatible blood with consider- 
able improvement, her haemoglobin rising slowly to 76%. But the thrombopema and 
increased bleeding time persisted as did the enlargement of the lymphatic glands and the 
high lymphocyte count in the peripheral blood. 

Operation. — Twenty-three days after admission splenectomy was performed bv Mr. Alan 
Perry. The spleen was normal in size. Microscopic examination of a section of the spleen 
showed “ lymphocytic hyperplasia of the Malpighian bodies. Great excess of Ivmphocytes 
in the sinuses of the pulp, much fewer in the solid strands of the pulp ” (Dr. W. W. Woods). 

Following splenectomy there was a dramatic improvement in the general condition 
of the patient, although she had a persistent slight fever for four weeks, for which no 
adequate cause could be found. There was no further hemorrhage. The bleeding time 
fell to 2% minutes while the platelet count rose to 571,000 per c.mm. The total leucocvtc 
count fell post-operatively to 8.960 per c.mm. (34% smaU'lymphocytes) but within three 
weeks had risen again to 22,760 per c.mm. (62-5% small Ivmphocvtcs). Both the raised 
lymphocvte count and the enlarged lymphatic glands then 'persisted until the patient 
admis^n 8 ” 1 ’ ™ UCh im P roved in 5 encral health, eight and a half weeks. after 

May — Clin. 1 
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logical events arc even more speculative than arc psychological happenings. But as 
Koehler points out (1942), we can test physiological explanations of psychological 
mechanisms bv deducing certain consequences implied in the premises, and then con- 
ducting experiments to prove or disprove these deductions. One deduction which may 
be made from the premises of McDougall's theory is the following: Under hypnosis, 
there should he an improvement of various mental functions due to the greater concen- 
tration of mental energy in the relevant nerve channels. This improvement should be 
greatest in the simplest tasks, because there the concentration of energy is greatest due 
to its damming up in a very small number of channels, and least in very complex tasks, 
because there the sum total of nervous energy' is distributed over a large number of 
channels, a condition not very different from that of waking life. 

When testing this hypothesis experimentally, I found an average improvement in the 
hypnotic state over the normal of some 30% in thirty different tasks; for very simple 
tasks, such as tapping, dotting, &c., the improvement was in the neighbourhood of 70%, 
while for very complex tasks improvement was very small or even non-existent (Eysenck, 
1939). In this important corollary, then, we find McDougall’s theory confirmed. It 
should not be difficult to deduce various other corollaries from his premises, and by either 
confirming or disproving them show the essential correctness or incorrectness of his view. 

The writer is indebted to the Rockefeller Foundation for a grant which enabled him i to 
carry out the work described. He also takes pleasure in acknowledging permission by the 
Medical Superintendent to use clinical material at Mill Hill Emergency Hospital, and in 
thanking the medical staff of the hospital generally for their generous co-operation. 
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Dr. J. A, Hadfieui : Many of the conclusions drawn by Dr. Eysenck are justified, 
in other cases the conclusions drawn go beyond what the facts warrant. Taking 1 trans- 
ference ” as an illustration: the mere fact that a man or woman gives the suggestion 
does not necessarily imply a transference; it may be quite as impersonal as the gramo- 
phone record, which indeed produced the same results. But the experiment does pro' 
something; for, if the suggestions are impersonal, the fact that suggestibility was produce 0 
disproves the Freudian theory in so far as it asserts that all suggestion is due to trans- 
ference. A distinction must be made between suggestion and suggestibility: suggestion 
is the process of transmission (as in McDougall s definition), whereas suggestibility is tn° 
state of mind which makes the subject receptive to suggestion (as emphasized in Freuas 
definition). In the " transference ” test, the suggestion is given, but the lack of suggesti- 
bility in the patient may induce indifferent results. An individual may be suggestion 
to one person and not to another; he may be suggestible to one theme and not another. 
or he may be only partially suggestible. The same criticism therefore applies to tne 
experiments designed to prove that hysterics are no more suggestible than others. 1 ae 
hysteric may respond to indifferent suggestions like swaying, but may be no more suggest- 
ible to these indifferent tests than others; but since the hysteric has a' tendency to resort 
to illness as a means of getting sympathy and an escape from responsibility, a suggestion 
of illness will be responded to far more readily than m the case of another man in whom 
it would have no effect, since he does not happen to be suggestible to that subject. The 
experiment therefore is not a true test of the point at issue. 

The tests do prove, however, that the hysteric is not universally suggestible to any form 
of suggestion: he is only hypersensitive to suggestions corresponding with his tendency 

° f ’rhe I1 scoDP of these tests is very limited, and to claim that they abolish the theories of 
Tonet McDougall, James and Freud at one fell swoop is to put too great a strain pon 
logic Nor can I bring myself to believe that the theory put forward explains all the 
facts of hypnosis, such as its physiological effects like the absence of bleeding during 
IS L.onntir state the hypersensitivity to time, and post-hypnotic phenomena, 
the lupnouc pv tremelv Valuable if Dr. Eysenck in his experiments could discover some 
. K ) vou '^ 5L n P certain method of producing deep hypnosis. Not only is hypnosis of great 
Simple nr suggestion, but it is easily the best form of anaesthetic, and under its 

therapeutic v ojue 'or g esi k manv experiments throwing light on the relations of 
menta^an^bod^y^processe.sincluding the psychosomatic disorders. 
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On examination .— Gross exophthalmos. Pale; dr}’ skin, deficient hair and a malar flush. 
There tvas no enlargement of the thyroid despite his statement. Blood-pressure 110/80. 
Fundi normal. 

Blood-count; R.B.C. 3,480,000; Hb. 72% (Haldane); W.B.C. 8,000 (polys. 61%, lymphos. 
24%, hyals. 13%, eosinos. 1%, basos. 1%). B.M.R. —20. 

X-ravs of the skull showed the pituitary fossa slightly enlarged but X-rays of the long 
bones and epiphyses showed no abnormality’. He was unable to tolerate thyroid gr. 1 
t.d.s. and was, therefore, treated with a course of injections of antuitrin S but these 
produced no benefit. 

On 31.4.41 he was admitted to hospital complaining of two weeks’ severe colicky pain 
in the right side of his hack radiating to the right groin, together with nausea and 
vomiting. The urine contained a few white cells, amorphous phosphates and B. coli. Blood 
urea 56 mg.%. 

X-rays of renal tract and intravenous py'elogram showed a calculus in the lower 
end of both ureters. Both stones were passed. 

He has continued to attend the out-patients’ department and has been well on thyroid 
gr. '/ z mane which he has tolerated. He has'not grown or gained weight but his haemo- 
globin has gradually risen to 100% (Haldane) and his B.M.R. is now +5. 

Dr. Russell Brain ; In this case exophthalmos is associated with myxoedema. There 
is evidence that in myxoedema there is an excess of the thyrotrophic hormone of the 
pituitary in the blood and urine and this seems the most probable explanation of the 
exophthalmos. 

Elliptocytosis Associated with Hereditary Haemorrhagic Telangiectasia. — J. M. Lipscomb, 
M.B. 

Two cases, brother and sister, from a family in which a chance association of oval red 
cells with hereditary telangiectasia has been demonstrated. 

(1) S. H., female, aged 26. Three attacks of jaundice, the latest during 1942 when 
admitted to the London Hospital for a gynecological condition. At that time was 
jaundiced and spleen was palpable. Oval cells plentiful with evidence of hemolysis 
and regeneration. Minute telangiectases on hard palate and alveolar margin and a few on 
lips. 

(2) L. H., male, aged 24. Frequent epistaxis and, in 1941, severe hemoptysis. Full 
investigations including bronchoscopy’ revealed no cause. 

1942: Sudden attack of severe gripping pains in chest with electrocardiographic changes 
suggestive of pericardial condition (? htemopericardium). 

1943: Sudden epileptiform seizure; admitted to hospital with clonic jerking involving 
whole of left side of body; clonus passed off leaving left-sided hemiplegia which completely 
recovered. Blood showed polvcy ttuemia, abundant oval cells and evidence of increased 
haemolysis. Spleen palpable. Small telangiectasis has been seen on nasal septum. 


[A-pril 9, 1943] 

Meeting at Royal Cancer Hospital (Free), London 

Case of Hepatomegaly (Nature Undetermined). — Reginald C. B. Ledlie, F.R.C.S. 

S. B., female, aged 36. 

Previous history. — 1927: Rheumatic fever — restricted exercise for one year. 1941: 
Appendicectomy’. No history of dysentery'. Amenorrhoea since the age of 30. 

Present, history. — June 1942 admitted to Royal Cancer Hospital complaining of pain 
! n the right lower chest and hypochondrium of one month’s duration. The pain occurred 
m attacks lasting ten to twenty minutes several times each day. Slight aching between 
inc attacks together with nausea and vomiting. The pain bad no time relationship to 

e- Thcrc " as no j aun Hice. Loss of weight I st. in a few months. 

Family history. — One of eleven children. One brother had tuberculous peritonitis. 

On examination. — General condition : Fairly well nourished. Mucous membranes 
good colour. Abdomen: Fullness in right flank and hypochondrium. On palpation a 
irm smooth mass occupying the right hypochondrium and extending to below the level 
ot the umbilicus. Spleen not palpable. Per vaginam, rctroverted uterus. Per rectum no 
appreciable disease. ’ 

Investigations. — Blood -count : R.B.C. 5,270,000; Hb. 102%; Cl 0-96’ WBC 7 nnn 
(Polys. 64-5%, lymphos. 27-5%, monos. 5-5%, eosinos. 1-5%, bases! 1-0%) * 

Urine™tureB a coh. nCSat,Ve - A SS lutination for t >P h '> id and paratyphoid negative. 

Intravenous pyclogram: Although both kidneys function the right kidney is Iving low 
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Acromegaly, Partial Removal of Acidophil Adenoma of Pituitary Followed by Two 
Pregnancies,— Ian Jackson, F.R.C.S., M.R.C.O.G. 

History . — In July 1931 Miss V. S., aged 20, was referred to Mr. Hugh Cairns with 
acromegaly, complaining of disturbance of vision. For one year she had noticed her 
hands and feet getting larger and for the last four weeks she had blurred vision. Her 
periods began when she was M, hut had always been irregular. Amenorrhcea for seven- 
teen months followed by one period four months ago. 

Oil examination . — She had definite appearance of acromegaly; six diopters of myopia 
in both eves, bilateral primary optic atrophy and a bitemporal hcmianopia of scotomatous 
type. X-ray showed the sella turcica to he enlarged and there was tufting of the 
terminal phalanges. 

Operation (July 20, 1931). — Partial removal of a cvstic and solid pituitary tumour by 
the right transfrontal route by Mr. Cairns. Some difficulty was experienced on account 
of a pre-fixed chiasma. 

Histological report (Dr. Dorothy Russell) ; Solid polvgonal-celled (predominantly alpha- 
granule) adenoma of pituitary. 

Following operation her visual acuity and fields greatly improved. Her feet became 
smaller but her hands remained the same. Married six weeks after operation. She had 
amenorrhcea following the operation but a year later was found to be pregnant. The 
Zondek-Aschhcim reaction was positive at the 25th week; concentration below normal. 

January 1933 : Normal delivery of living girl, 7>4 lb., under the care of Mr. Victor Lack. 

Complete amenorrhcea follower! the labour until 1941 when she had six periods. 

Addendum. — April 1943: Normal delivery of living boy, S]/~ lb., under die care of 
Mr. Lack. 


Addison's Disease Treated by Implantation of Desoxycorticosterone Acetate Pellets.— 
K. M. A. Perry, M.D. 


L. T., male, aged 19. Admitted to hospital 17.2.41. 

History.— For three months — lack of energy, fatigue and weakness. Lost 7 lb. in weight. 
Loss of appetite for the previous four weeks and vomiting for two days. 

Family history . — Mother and fadier well, no siblings. 

Pigmented frightened-looking lad with prominent eyes. All skin pigmented, particular); 
behind knees, axilla;, nipples and around umbilicus) Some patches of pigmentation m 
buccal mucosa and conjunctiva;. No palpable glands. Pulse soft, S4, regular. B.P. 60/40. 
Urine showed cloud of albumin. X-ray of chest and abdomen — no abnormality. 

Treatment . — 6 g. salt daily and 5 mg. of percorten until lie had gained 1 st. in weight- 
Percorten and later doca pellets were implanted and he has remained fit and has worked 
as an A.R.P. ambulance driver. 

Data of progress as follows : 


Date 

B.P. 

17.2.41 

G0/4Q 

21.2.41 

CO/45 

25.2.41 

85/55 

7.3.41 

80/55 

7.4.41 

105/55 

22.5.41 

10S/70 

25.5.41 

130/90 

2G.6.41 

120/90 

25.8.41 

100/75 

16.10.41 

85/60 


Plasma chlorides ' Hb. % 

(millimols =~ 5S5 mg.%) Blood urea Blood sugar (Haldane) Weight 


79 (453 mg. %) 252 


85 

OS 

S st. 3 lb. 

100 (020 mg.%) 27 

90 

S st. 10 lb. 

102 (590 mg.%) 2S 

no 

72 

9 st. 1 lb. 

103 (602 mg.%) , 22 

7S 

71 

9 st. 3 lb. 

300 mg. percorten pellets implanted. 

10G (620 mg.%) 22 

77 

SG 

9 st. 5 lb. 

105 (014 mg.%) 45 

50 


9 st. 12 lb. 

E.S.R. S Mantoux (1 : 

: 100,000) 

negative 

lOst. 21b. 
10 st, 5 lb. 


25.10.41 1,000 me. percorten pellets implanted. 

30.10.41 00/70 99 (579 mg.%) 54 

12.1.42 100/110 

30.3.42 166/120 

4.6.42 135/90 105 (614 mg.%) 45 

24.5.42 120/90 

14.9.42 90/70 

12.10.42 SO/40 1,000 mg. doca pellets implanted. 

7 1°.42 140/110 

"i 1.43 190/100 S9 (515 mg.%) 

- 4 - .2.43 150/100 


85 

10 st. 

9Mb. 


10 st. 

6 lb. 


10 st. 

2Mb. 

50 

10 st. 

2 1b. 


9 st. ; 

101b. 




10 st. 

C lb. 

21 

100 

11 st. 




31 st. 

4 lb. 


r neenital Myxffidema. Exophthalmos. Bilateral Ureteric Calculi— K. M. A. Perry, M.D. 
-ftp nvile need 16. Underdeveloped boy; height 4 ft. 9'/, in., weight 6 st. 5 lb. 

’ ’ _|_p; rs t attended 18.4.40. He complained that for six years he had noticed a 
r1l „ ne ‘ck and prominence of the eyes. No palpitation. Appcndicectomy at 
swelling . . had undergone a recent operation for thyrotoxicosis. 
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Section of Obstetrics and Gynaecology 

President — Dame Louise McIlroy, D.B.E., M.D. 

[ January 15, 1943] 

DISCUSSION ON RADIOLOGICAL DIAGNOSIS OF DISPROPORTION 

Professor J. Chassar Moir: (Synopsis). In some 450 obstetric cases radiological findings 
have been correlated with the course of subsequent or previous labours. 

The lateral view of the pelvis is by far the most important of any single examination, 
both on its own account and because information obtained from it enables the patient 
to be correctly positioned for subsequent examinations. It is obtained with the patient 
standing erect and with the X-ray tube at 4% ft. distance from the film. The technique 
has been greatly simplified by adding to the upright screening stand two wooden pegs 

against which the patient presses her anterior superior 
iliac spines (fig. 1). By this simple expedient three of 
the bugbears of lateral radiography are eliminated; 
the patient is maintained in a tine lateral position, 
the X-ray tube is automatically positioned over the 
selected centre of the pelvis, and the patient remains 
motionless during exposure. A stand bearing a metal 
rod with centimetre markings is placed against the 
cleft of the buttocks. A scale, equally magnified with 
the pelvis is thus imposed on the resulting film. 

Details were also given of a modified technique used 
for examination of patients during labour. Radio- 
graphs to show the plan of the brim of the pelvis were 
obtained by Thoms’s method; special precautions were 
described which ensured that the brim was parallel 
with the X-ray film. A simple form of pubic arch 
pelvimetry was also described. 

Obstetric disproportion means the mal-relationship 
of foetal head and maternal pelvis. It is therefore of 
little avail to study the one without the other. 
Cephalometry' presents many difficulties. Reece’s con- 
tribution to the subject has been of help, but he has, 
perhaps, over-simplified the matter (Reece, L. N. 
(1935), Proc. R. Soc. Med., z8. 489). By methods 
which were described a helpful estimate of the size 
of the head can be obtained in about 90% of cases. 
It is very seldom that the biparietal diameter of the 
foetal head exceeds the radiological estimation; any 
error of interpretation is usually in the direction of 
overstating the size of the head. 

When the head cannot be directly gauged against 
the pelvic brim, as, for example, in breech presenta- 
tion, cephalometry and pelvimetry assume a major importance. Even a slight degree of 
disproportion may then be a serious obstacle for moulding has no time to develop, and 
3 'f present, becomes evident when it is too late to avoid disaster. 

Radiological examination cannot predict the amount of moulding that the head may 
undergo, and in interpreting the radiological findings an allowance of 2 to 3 mm. should 
be made for such alteration in shape. It must be remembered that moulding is safe 
up to a certain point, but after this it becomes a danger to the foetus. Moulding is 
surprisingly effective in overcoming the resistance offered by a rickety-flat pelvis for here 
he contraction is in only one dimension. It is less effective in overcoming the resistance 
oitcred by the generally contracted type of pelvis. Radiology, bv revealing the pelvic 
ype, shows, to some extent, when moulding is likely to be effective''. On clinical grounds 
h™? Is f rcason for believing that moulding is more dangerous in the case of the large 

£ ;, n * •* »- - • — u. 



^ FIG. 1. — Lateral radiography, 
■patient presses the anterior superior 
iuac spines against 2 pegs. One of 
fese is attached to the film-casette 
holder and moves up and down with 
that holder. The other has an inde- 
pendent vertical movement to suit 
the height of the patient. 
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and secretion is suppressed from above. The pelvis is distorted with partial obliteration 
of the upper and middle calyces. Retrograde pyelogram (Right) shows normal kidney 
pelvis outline. Barium meal : Stomach and duodenum function normally. Cholecysto- 
grarn : Numerous calcified shadows arc seen in the liver area. The gall-bladder appears 
to fill on the left side of the spine. 

Progress. — The patient developed pyrexia which responded to chemotherapy and was 
thought to be due to the B. coli infection of the urinary tract. Apart from this there was 
little alteration in the patient’s condition. 

Treatment. — Low fat diet. 

Readmitted March 1943: Complaining of general lassitude, lack of interest and energy: 
Has discomfort when lying on the left side. Has been free front previous “ attacks ” since 
following low fat diet/ 

Examination as above. Abdominal girth unaltered. 

Reinvestigation. — Larvulosc tolerance test normal. Cholccystogrant : On this occasion 
gall-bladder fails to function normally. Diastatic index: 1 3-3 units per c.c. Repetition 
of other investigations showed no alteration 

Primary Lymphoma. — Reginald C. B. Ledlie, F.R.C.S., and D. W. Smithers, MIL 
D.M.R. 

B. D., female, aged 56. 

History. — May 1942: Complaining of lassitude since an attack of influenza seven months 
previously. No other symptoms until eight weeks ago when patient developed flatulence, 
nausea and dull abdominal pain after food. 

Past history. — 1931: Panhysterectomy for menorrhagia ? due to fibromyomata. 

On examination. — General condition fair. Rather thin and pallid. Lymphatic system. 
Chain of smooth discrete lymph nodes both sides of. neck and similar nodes in both 
axillte and both groins. Abdomen : Spleen enlarged to 4 fingerbreadths below the costal 
margin. Smooth mass palpable in the abdomen below the spleen. Liver not palpable. 

Investigations. — Blood-count: R.B.C. 3,740,000; Hb. 69%; C.I. 0-93; W.B.C. 10, 
(polys. 16-5%, lymphos. 79-5%, monos. 4%). Wassermann reaction negative. Biopsr 
of lymph node left groin. Section : Suggestive of lymphoma or true blastoma of lymph 111 " 
tissue. Radiograph of chest: No abnormal masses. 

Treatment. — June-July 1942. X-rays to spleen, abdominal mass, both sides of rcck, 
axillte and groins. Dose to each area front 750 r to 250 r in sixteen days. Integral d°- c 
6-2 megagramme rontgens. 

Progress. — X-ray therapy resulted in the disappearance of all glandular masses. The 
spleen regressed to 2 fingerbreadths below costal margin. 

September 1942 in good health. No recurrence of masses. 

February 1943 readmitted. General condition had deteriorated and gland masses jn all 
areas previously affected had recurred. The spleen had increased in size. Since admission 
the liver has become palpable and has also increased in size. 

29.3.43: Blood-count: Hb. 79%; W.B.C. 5,000 (polys. 36-5%, lymphos 50-5%, monos. 
10%, eosinos. 2-5%, basos. 0-5%). No immature forms. 

30.3.43 : Biopsy of cervical node. Sections show the features of a primary 1 lymphoma. 

The patient is at present being treated by X-ray therapy 1 . 


Carcinoma of the Maxillary Antrum Treated by Radium and Surgery. — W. A. Mnx. 
M.S., F.R.C.S., and M. Lederman, M.B., D.M.R.E. 

M. R., aged 52. . 

History . — October 1936: Patient first attended this hospital with nasal obstruction and 
unilateral nasal discharge of four months’ duration. Swelling of left cheek also noticed 
this had rapidly increased in size. 

On examination. — Externally 1 — marked swelling of whole of left side of face, proptosis, 
impairment of function of 4th nerve and diplopia. No other cranial nerves involved. 
Mouth: extensive non-ulcerated swelling on the left side of the hard palate. Nose: 
nodular, ulcerating mass completely obstructing the left anterior naris. 

Investigations. — 15. 10.36 : Biopsy from left naris showed undifferentiated carcinoma 
nrobably arising in mucous glands. Blood: Wassermann reaction negative. 

1 Treatment. 17.10.36 to 21.11.36: Treated by 1 g. telerndinm unit. Tumour dose 

4 000 r in thirty-five days. 22.12.36: Fenestration and insertion of radium applicator. 

Dose 6,000 r in seven days. . , 

Snhscaucnl history .— Patient lias remained well for over six years. 
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The present attitude is to reconstruct the foetal head if specific diameters are recogniz- 
able, and a two-dimension model of that head is made; otherwise standard models of a 
hypothetical full-term foetal head (e.g. circle of 3-8 in. diameter and an ellipse measuring 
3-8 in. by 4-5 in.) are used: these models are then compared against the two-projection 
pelvic charts from inlet through the cavity to die outlet. 

Before this approach was used, whilst it was easy to group cases into (i) those with no 
question of disproportion and (ii) those with insurmountable disproportion, in the border- 
line cases it was difficult to give a reasoned prognosis as to the likely course of labour 
and there was a tendency to adopt an unduly pessimistic outlook. 

However, with the two-projection pelvic chart method it has been found that reasonably 
accurate forecasts of the course of labour have been made in the border-line cases. 

In the paper as read and illustrated, the clinical and radiological records with the 
follow-up results were given in detail concerning 16 “border-line” disproportion cases 
out of a consecutive unselected series of 100 patients sent for pelvimetry. 

It is felt that this method using two-projection reconstruction charts offers a reasonable 
basis on which to form conclusions as to the relative proportions of the pelvis and foetal 
head and that it is especially helpful in the border-line cases. 

[The complete paper was illustrated by 50 slides and a cine-film.] 


[ February 19, 1943] 

A JOINT MEETING 

of the 

Section of Obstetrics & Gynaecology with the Medico-Legal Society 

was held on this date, when a Discussion took place on “Medico-legal Pitfalls in Obstetrical 
and Gynaecological Practice — excluding Abortion ”. A report of the Discussion will be 
published in the Medico-Legal and Criminological Review. 


[March 19, 1943] 

Carcinoma of Cervix Uteri; Wertheim’s Hysterectomy; Tuberculosis of Regional Pelvic 
Lymphatic Glands. — L. Carnac Rivett, M.C., F.R.C.S., F.R.C.O.G., and Janet 
Bottomlev, M.D., F.R.C.S., M.R.C.O.G. 

Mrs. R. P., aged 61, was admitted to hospital in September 1942. complaining of painless, 
slight vaginal bleeding, which had been intermittent for two months. Micturition normal. 
Bowels constipated, with occasional attacks of diarrhoea. 

Past history. — 1923 : Subtotal hysterectomy and left salpingo-oophorectomy. Patho- 
logist’s report : Cystic endometritis; retention cyst of left ovary. 

Obstetric history. — 1914: Instrumental delivery' of an infant weighing 9/z lb. No 
miscarriages. 

C' 1 examination . — General condition good. Heart and lungs normal. B.P. 140/90. 
fne abdomen showed a mid-line subumbilical scar. On vaginal examination, an irregular 
friable growth was found on the posterior lip of the cervix. There was no extension 
beyond the cervix, and no infiltration of the parametrium. (League of Nations’ Classifica- 
tion: Stage 1.) -sc 

These findings were confirmed on examination under anaisthesia. Biopsy report: 
Squamous-celled carcinoma. 

investigations.— Hb. 88%; C.I. 0-9; W.B.C. 5,600 per c.mm.; blood urea 26 mg. per 
100 c.c.; urea concentration, maximum 3-5%. 1 

, operation (by L. C. R. 18.9.42). — Werlheim's hysterectomy of cervical stump. 
•rtmestnetic : Continuous pentothal in blood-drip transfusion. 

Findings: Body of uterus and left adnexa removed previously. No peritoneal adhesions 
l ’, n tratlon growth beyond the cervix. The bladder stripped casilv. No lvnmh 
fevcr dS l P ?L Pable r ° n I thc , lcft sidc of thc P e!vis - In the right obturator f6ssa there were 

were n-,w?m gC f ' ^ gl . and , s - T ? cse " cre r . emovcd b y dissection. No enlarged glands 
ere palpable elsewhere in the abdominal cavity. 6 ° 

e^lT hS l~? eCtio , n - of thc cervix sh °wcd squamous-celled carcinoma. There was no 
t tuberculosis in the cervix. Thc lymphatic glands from the right side of the 
cells 'hpwed no carcinomatous deposits. There were numerous cpithelfoid and giant 
’ S IV ’ n g tbe typical appearance 'of active tuberculosis. There was no caseation S N ‘ 
tubercle bacilli were demonstrated bv the Ziehl-Ncelsen technique ™scanon. 

omnient. From a study of thc literature, coincident carcinoma and tuberculosis of 
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The biparietal diameter of the foetal head probably increases by 1 to 1-5 mm. weekly 
in the last month of gestation. Allowance must be made for this fact when examining 
the radiograph of the foetal head. This rate of growth is less than that mentioned bv 
Reece. 


It is comparatively easy to obtain measurements from various pelvic radiographs. It 
is far more difficult to judge their true meaning. Undoubtedly the conjugate of the 
brim is the most important of any single measurement. But it does not follow that 
if this measurement is generous tire other pelvic measurements must also be adequate. 
In districts where rickets is not prevalent, the commonest cause for prolonged labour and 
for forceps delivery is a contraction of the pelvis at the level marked by the lower margin 
of the symphysis, the ischial spines, and the tip of the sacrum; contraction at this level 
is frequently combined with a narrowing of the pubic arch. 

There are two mcdiods by which the significance of the pelvic measurements can be 
better appreciated. One consists of making charts to show the shape and size of the cross 
section of the pelvic canal at the level of the brim, and at the level of the ischial spines. 
On these charts is superimposed an ellipse representing the estimated area of the flexed 
foetal head. It is then possible to get visual evidence of the space available for^the 
fetal head and to appreciate the tightness of fit (Moir, JVC. (1941), Edinb. Med. ]., 4 s . 361)- 

The second method is to search for some relationship between the measurements of 
the head and of the pelvis that can be used to indicate the boundary between safety and 
possibility of danger. The nature of the problem is such that it is absurd to suppose 
that some magical formula can be found which will enable one to predict when die feetus 
will, and when it will not, be delivered by natural means. But that is not to say that a 
dividing line max' not be distinguished on one side of which spontaneous safe deliver; 
is highly probable, and on the other side of which danger of prolonged or difficult labour 
is present, and quickly increases as the dividing line is left behind. [Charts were shown 
hearing on this statement.] 

There are various special indications for radiology in obstetrics. A woman who has 
had a difficult labour ending in the delivery of a dead baby may demand — not unreason- 
ably — that her next shall be delivered by Caesarean section. Sometimes there is no 
obsteti'ical evidence that the operation is really necessary, and it is then a boon to have 
the benefit of a radiological examination of the pelvis. The best line of treatment 
can be decided in advance and often the examination is the means of dispelling anxieties 
that needlessly vex the patient’s mind. 

Radiology is only part of the examination of an ante-natal patient and cannot displace 
or supersede clinical examination. It can, however, fill a gap that sometimes remain? 
after clinical examination. The fear is sometimes expressed that increased use of radioing?’ 
will lead to increased and unnecessary surgical interference; this is possible when ban 
ladiology is combined with bad obstetrics. It is also said that the radiologist will displace 
the obstetrician in deciding the manner in which the patient is to be treated. This 
criticism again supposes that the obstetrician has no ability of his own. In point of fact- 
the obstetrician’s clinical judgment is bettered by his increased knowledge and die clearer 
mental picture he is able to form of the birth mechanism. 

Dr. E. Rohan Williams: (Synopsis). The technique and method for the study of 
disproportion to be described have been in use at Queen Charlotte’s Hospital since 1941 ’• 
the following radiographs are taken : (1) Stereoscopic antero-posterior pair (15. m - 
by 12 in.), centring 2 in. above the symphysis, patient supine. (2) Supero-inferior inlet 
projection, the pelvic brim being arranged parallel to the film. (3) Lateral projection. 
(4) Outlet projection, a modification of that described by Chassard and Lapine, with a 
10° to 15° forward angulation of the tube. 

Radiographs (2) and (3) are taken with an opaque plumb-bob suspended from the tube- 
filter so that the exact centring point is shown on the film : with this known centring 
point, true reconstruction outline charts of (a) the pelvic brim and (b) the mid-line plane 
of the pelvis (as seen in the lateral view) can be made using the method described by 
Gage (Recent Advances in Obstetrics and Gvnxcologv, Bourne and Williams. 4th Ed. 
1939, 5th Ed. 1942. London). These charts show not only the true size but also the 
exact shape of the pelvis in two planes: superimposed on the inlet chart are placed die 


ischial spines. 

Bv a similar reconstruction the fetal head can be charted : in certain cases, specific 
diameters are recognizable and accurate cephalometry may result, but though by stereo- 
metric methods what is seen in a radiograph may always be brought to its true size, 
it is far from easv to recognize specific diameters. 

Whilst it is desirable to achieve an accurate cephalometry it is not of great importance 
diametric presentations may be altered by moulding and the influence of soft 
rissues on rotation, flexion and extension of the head. 
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The present attitude is to reconstruct the foetal head if specific diameters are recogniz- 
able, and a two-dimension model of that head is made; otherwise standard models of a 
hypothetical full-term foetal head (e.g. circle of 3-8 in. diameter and an ellipse measuring 
3-8 in. by 4-5 in.) are used: these models are then compared against the two-projection 
pelvic charts from inlet through the cavity to the outlet. 

Before this approach was used, whilst it was easy to group cases into (i) those with no 
question of disproportion and (ii) those with insurmountable disproportion, in the border- 
line cases it was difficult to give a reasoned prognosis as to the likely course of labour 
and there was a tendency to adopt an unduly pessimistic outlook. 

However, with the two-projection pelvic chart method it has been found that reasonablv 
accurate forecasts of the course of labour have been made in the border-line cases. 

In the paper as read and illustrated, the clinical and radiological records with the 
follow-up results were given in detail concerning 16 “border-line” disproportion cases 
out of a consecutive unselected series of 100 patients sent for pelvimetry. 

It is felt that this method using two-projection reconstruction charts offers a reasonable 
basis on which to form conclusions as to the relative proportions of the pelvis and foetal 
head and that it is especially helpful in the border-line cases. 

[The complete paper was illustrated by 50 slides and a cine-film.] 


[February 19, 1943] 

A JOINT MEETING 

of the 

Section of Obstetrics & Gynaecology with the Medico-Legal Society 

was held on this date, when a Discussion took place on “Medico-legal Pitfalls in Obstetrical 
and Gynaecological Practice — excluding Abortion A report of the Discussion will be 
published in the Medico-Legal and Criminological Review. 


[March 19, 1943] 

Carcinoma of Cervix Uteri; Wertheim’s Hysterectomy; Tuberculosis of Regional Pelvic 
Lymphatic Glands.— L. Carnac Rivett, M.C., F.R.C.S., F.R.C.O.G., and Janet 
Bottomley, M.D., F.R.C.S., M.R.C.O.G. 

Mrs. R. P., aged 61, was admitted to hospital in September 1942, complaining of painless, 
mght vaginal bleeding, which had been intermittent for two months. Micturition normal 
Bowels constipated, with occasional attacks of diarrhoea. 

Past history. — 1923 : Subtotal hysterectomy and left salpingo-oophorectomv. Patho- 
logist s report : Cystic endometritis; retention cyst of left ovary. 

Obstetric history. — 1914: Instrumental deliverv of an infant weighing 9 1 / lb No 
miscarriages. ' • 

On examination. — General condition good. Heart and lungs normal. B.P. 140/90 
the abdomen showed a mid-line subumbilical scar. On vaginal examination, an irregular 
riablc growth was found on the posterior lip of the cervix. There was no extension 
tic?° n S " le < j e ^ v ' x ’ an<£ no infiltration of the parametrium. (League of Nations’ Classifica- 

These findings were confirmed on examination under amesthesia. Bionsv rennrt- 
Squamous-celled carcinoma. P ) re P on - 

Investigations.—Hb. 88%; C.I. 0-9; W.B.C. 5,600 per c.mm.; blood urea 26 mg per 
Hit) c.c.; urea concentration, maximum 3-5%. 5 ‘ ‘ 

A f e r a,I .°" ( b y . L - C. R. 18.9.42). — I Venheim’s hysterectomy of cervical stumti 
naesthetic: Continuous pentothal in blood-drip transfusion. ^ ' 

XT 1 ndln g s Body of uterus and left adnexa removed previously. No peritoneal adhesions 
¥ infiltration of growth beyond the cervix. The bladder strippcd easilv No lvmnh 

several 'enhS^'f ° n , th< ' I Ieft side o£ thc P elvis - In the ri S ht obturator fossa there" were 
eral enlarged, soft glands- These were removed bv dissection No cnlnrcr^ i 
else " here i* 1 the abdominal cavity. * enlarged glands 

tstology. Section of the cervix showed squamous-celled carcinoma ti,„ 
evidence °f tuberculosis in the cervix. The lymphatic giant from the ri.fosiH,."' 2 / u° 
pelvis showed no carcinomatous deposits. There ivere numcrons cnhbcfn; ) a 
cells, giving thc typical appearance 'of active tuberculosis e P Ith eboid and giant 

tubercle bacilli were demonstrated bv the Ziehl-Neelsen techiS^ "° Caseatlon - N ° 
Comment. From a study of the literature, coincident cSoma and tuberculosis of 
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the female generative tract appears to be uncommon. Few of the records refer to the 
lymphatic glands. In 37 recorded cases, carcinoma was present in the cervix in 21, in 
the body of the uterus in 13, and in the tubes in 3. In these 37 cases, tuberculosis was 
present in the cervix in 6, in the body of the uterus in 22, and in the tubes, peritoneum 
or lymph glands in 9. In only a small proportion of the cases were tubercle bacilli 
demonstrated. 

It is possible that tuberculosis is present in cases of carcinoma more frequently than 
is suspected, as the widespread use of radium in the treatment of carcinoma of the 
cervix means that in only a small proportion of cases are the glands examined histo- 
logically. However, Bonney in a series of over 500 Wertheim operations has not seen 
a case in which tuberculosis of the pelvic lymphatic glands was present. 
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Placenta Previa and Accreta. — Ian Jackson, F.R.C.S., M.R.C.O.G. 

Mrs. A. B., aged 37. Previous pregnancies — 1931: Forceps deliver}’ of 7.)4 lb. ghlat 
40 weeks. Prolonged third stage followed by manual expression of placenta. l«®- 
Spontaneous delivery of 10‘/i lb. boy. Severe post-partum hemorrhage. Transferred to 
hospital where she had a blood transfusion followed bv manual removal of a large 
placenta. Puerperal sepsis for ten weeks and dinrrhrea. * 

Her periods have always been normal, but she has not had one since I93S. When 
examined in January 1942 the body of the uterus was said to be smaller than normal. 

This present pregnancy was normal until 40 weeks when the head could not be ma c 
to engage in spite of no bony disproportion. The patient was admitted to hospital an 
vaginal examination with aseptic precautions revealed a central placenta previa. 
vagina was packed, the patient’s blood group ascertained and operation proceeded with a 
once. 

A classical Caesarean section was performed under intravenous pentorhal antestncfia 
and an S'/z lb. baby was delivered. The uterus was firmly contracted but the placenta 
did not separate. An attempt was made to remove it with the fingers but this was foun 
to be impossible, and there was severe bleeding. A diagnosis of placenta accreta 
made and total hysterectomy performed. The patient was given a blood transfusion an 
made an uneventful afebrile recovery and was discharged at the end of three weeks. Ih c 
patient never lactated. . 

A painting of the uterus was shown noting the central placenta previa, thinning of th c 
lower uterine segment, and a small separated upper portion. A microscopic lantern slide 
showed penetration of trophoblast and villi into the myometrium, thinning of f ' :!: 
myometrium, deficient decidua basalis, and absence of the fibrin layer of Nitabuch. 

Comment . — As is usual in these cases the patient was a multigravida. Irving an 
Hertig found that 16 of the 86 cases described in the literature had had a previous 
manual removal of placenta. Damage may be done to the lining of the uterus during 
manual removal or with the subsequent infection, but it is more probably a primate 
factor, endocrine in origin which causes a deficient decidua. There was possibly partial 
destruction of the anterior lobe of the pituitary associated with the severe post-partum 
htemorrhage. She had amenorrhma and when examined four years later the body of the 
uterus was smaller than normal and there was no lactation following the hysterectomy. 
It is possible that this also caused underdevelopment of the decidua predisposing to a 
placenta accreta. I have found four cases of associated placenta previa and accreta 
in thc records of the London Hospital, and there have been at least 15 cases reported m 


the literature. 

If it is impossible for the fingers to find a plane of cleavage during a manual removal 
of placenta, a diagnosis of placenta accreta should be made. The uterus may be packed, 
blood transfusion given and abdominal hysterectomy performed. 

A more accurate classification of retained placenta should be pur in records and reports 
as it is only in this way that we will learn more about this condition. The first group 
'includes the separated placenta lying in the vagina, uterus or peritoneal cavity. In the 
second croup rite morbidly adherent placenta has a normal anatomical attachment hut 
there is a breakdown in the physiological process of separation. In the third group there 
is anatomical adherence of the placenta to the uterine wall, and it is in these cases that 
prompt hvsterectomv is required. 

” j ’ to t h an k Air. Eardley Holland and Mr. Alan Brews for allowing me to present 
this case. 
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TREATMENT OF PLACENTA ACCRETA 

Irving and Lawson and Mayer and 
Maternal mortality Hertig Oginz Ashworth 

following % _ % % 

Manual removal G4*5 72 58 

Partial removal and vaginal 

hysterectomy 3G*4 30 30’4 

Partial removal and supra- 
vaginal hysterectomy ... 20 5-6 18-9 

Supravaginal hysterectomy ... 0 — 0 


Crying in utero . — Donald Blake Fraser, F.R.C.S. 

This case may be of interest in that it affords collateral evidence of foetal respiration 
in utero in admittedly unusual circumstances, and also because it is an exception to 
the generalization that foetal crying is a sign of distress. 

The patient, multipara 5, was admitted in her 31st week as an emergency case of 
ante-partum hemorrhage. Membranes had ruptured four days previously and there 
had been slight bleeding. On admission she was draining liquor without meconium 
or blood. The uterus was of size corresponding to dates, the presentation was vertex I, 
not engaged and she was not in labour. The cervix was not dilated, admitted a finger 
and no placenta was felt. 

On listening to the foetal heart, which was regular at 150, it was noted that the child 
was respiring audibly in utero. The sound was just the same as the whimpering cry in 
expiration of a new-born child. It was rhythmical and continuous, varying in intensity. 
Sometimes it could be heard without a stethoscope. The nurse who washed the patient 
on admission was quite startled by it. 

The child could be made to cry louder by gentle external prodding. An air bubble 
was demonstrated in the uterus by percussion and a splash could be heard on rocking 
the patient. The child cried for forty minutes, stopped and did not cry again. 

She did not go into labour for another thirty hours. She then had a short first stage 
of four hours and a violent second stage, the child being bom precipitately. The baby 
was small, 3 lb. 3 oz., and feeble at birth. He cried normally but became progressively 
weaker and died in three hours. 

Post-mortem showed hemorrhage in frontal lobe, left side and lateral ventricles. The 
lungs were poorly expanded with patchy atelectasis. Precipitate delivery, on prematurity', 
had apparently caused cerebral hemorrhage. 

Comment . — The facts are that there was air in the uterus and that the child did cry for 
40 minutes, at which time it was in no distress. The air probably did not enter the uterus 
spontaneously and I suggest that the foetus normally respiring liquor, having been presented 
with air as a medium audibly respired for a time and then returned to the less dramatic 
and more physiological type of foetal respiration. 

Crying in utero. — Barbara Field, M.B. 

The patient, para 1, attended the ante-natal clinic at about the fourth month of her 
pregnancy. She was a small woman, 4 ft. 10 in. with small pelvic measurements. The 
history of her first confinement suggested mild disproportion. She had a well- 
compensated chronic rheumatic carditis. She remained very well, but in view' of her 
history, it was decided to induce labour at the 38th week. 

In due course she was admitted and on August 8 taken to the labour ward. The foetus 
was in the L.O.A. position with the head free. High rupture of the membranes with a 
Drew Smythe catheter was performed without anesthesia. After about a pint of liquor 
had been withdrawn, the flow stopped, and air could be heard being sucked into the 
catheter which was still in position with the tip near the foetus’ face. The blast of air 
evidently acted as a strong stimulus, for immediately afterwards, muffled cries could be 
heard coming from the foetus. These were loud enough to be heard by the attendants 
several feet from the bed, and by the patient herself; they continued three to five 
minutes after the catheter was removed. The mother was taken from the lithotomv 
position and moved up the bed. On palpating the head to see if it had fixed, the crying 
started again, but soon stopped. This was repeated once or twice, but the" effect soon 
wore off. 


Frequent readings of the foetal heart-rate were made. This varied from 150-90 for the 
lust twelve hours, then setttled at about 130. 

Regular labour pains did not start until fifty-four hours after the rupture of membranes 
f l'l? ;‘ bou , r "' as uneventful, and at 2.15 a.m. on August 11th she had an easy spontaneous 
delivery; of a female child weighing 5 lb. 12 oz. who cried at once. The inanition and 

vaeina S1 °Tt ° f * hC pl . accma ' vere accompanied by a marked expulsion of a P ir from the 
agina. The puerpenum was normal and the child did well. 

detail' Tb eS J°T this , condition are made in the literature but few cases are described in 
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emergency from which the foetus must be rescued with all speed. They mostly occurred 
during application of forceps for a floating head, with little or no anaesthetic. 

The fatal cases were probably due to the heroic efforts at delivery rather than the 
crying. In one case where the efforts had been abandoned the child was born alive nine 
days later. Crying in utero is probably rare because the manoeuvres likely to introduce 
air into the uterus are usually performed under anaesthetic and other conditions likely to 
depress the foetal reflexes. 


Thecoma of Ovary.— Josephine Barnes, D.M., F.R.C.S., M.R.C.P. 

Hie' tumour commonly known as thecoma of the ovary was first described in 1927 by 
two Italians, Moretti and Arrigoni, who named it “ fibroma thecocellulare xanthomatodes 
ovarii A more detailed description with a report of six cases was given by LSffler and 
Priesel in 1932 and these authors added a further four cases in 193-1. Since dten a good 
many reports of cases have appeared, mainly in the American literature. One case has 
been reported in this country by Patterson and McCullagh (1933). 

The tumour occurs mainly in women who have passed the menopause, though several 
of the reported cases have occurred in younger women. It may cause menstrua 
irregularity or post-menopausal bleeding. It is always unilateral and is a solid tumour, 
consisting of connective tissue cells, surrounding islets of more deeply staining cells, 
which in suitably stained sections will be seen to be laden with fat droplets. These cells 
may be epithelioid or spindle-shaped. Wolfe and Negus (1941) were able to demonstrate 
that these fats are mainly cholesterol and phospholipoids. Geist and Spielman (193a) 
showed that the tumour contained cestrogenic hormone, and, using castrated mice, nerc 
able to show that the amount exceeds that found in an equivalent weight of placenta 
tissue. - 

Malignancy is rare and unilateral oophorectomy is often the only treatment required. 

Case report: The patient was aged 48 and had had eleven children. She complained of 
menorrhagia and occasional intermenstrual bleeding. The last period began on zo.o.» • 

27.3.42 : Examination under anaesthesia. The uterus was bulky and a small sweinns 
was felt in the left ovary. Curettings were profuse and the case was thought to De .“, 
of metropathia htemorrhagica with an ovarian retention cyst. Radium (3,000 mg. 
was inserted into the uterine cavity. Section of the curettings showed a hypertropm 
endometrium in the secretory phase. . 

23.6.42 : Patient readmitted complaining of continuous bleeding since the insertion 
radium. 

26.6.42 : Laparotomy. The uterus appeared normal. There was a small solid ' v 

the left ovary. Total hysterectomy, bilateral salpingo-oophorectomy and appendicecionu 
performed. 

The convalescence was uneventful and the patient is now well. 

Specimen. — Uterus slightly bulky with a small submucous fibroid. 

There was a small solid tumour in the left ovary I '/~ in. by 1 in., which resembled 
a fibroma but with the characteristic yellowish areas. The right ovary was normal. 

Sections of the uterine wall showed degeneration and atrophy of the endometrium. The 
ovarian tumour was a typical thecoma and a section stained for fat showed the charac- 
teristic droplets in the epithelioid ceils. 

Nature and origin of the tumour. — Novak (1940) believes these tumours are granulosa- 
cell tumours which have undergone luteinization. Schiller (1940) places the thecoma in the 
groups of tumours which arise from the ovarian mesenchyme and classifies them as a 
subgroup of the fibromata of the ovary. It is not possible at present to decide which ot 
these views is correct, but there seems to be some ground for regarding the thecoma 
as a separate pathological and clinical entity. Traut and Buttenvorth (1937) were able 
to produce thecomata and granulosa-cell tumours in immature mice by irradiation of the 
ovaries, thus suggesting that the origin of the two groups of tumour is similar. 

The interest of the case reported above lies in the presence of a comparatively rare 
ovarian tumour and in the persistence of uterine bleeding in spite of the atrophy of *h c 
endometrium caused by radium. It is suggested that in all cases of fibroma of the ovary, 
especially if there has been any irregular uterine haemorrhage, a section of the turnout 
should be stained for fat. It is probable that this tumour is much commoner than the 
reports would suggest. 
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The Surgical Anatomy and Disorders of the Perianal Space 

PRESIDENT’S ADDRESS 
By E. T. C. Milligan 


The perianal space is situated at the termination of the anal canal. Morphologically 
it represents part of the proctodteum. Clinically it is the area where painful lesions of 
the lower bowel occur. To understand and treat these maladies an accurate knowledge 
of its anatomy and physiology is needed. 

Contents of the space . — The space contains the subcutaneous part of the sphincter 
ani externus muscle, the external hemorrhoidal venous plexus, and fat. It is enclosed 
by sensitive skin and prolongations of the longitudinal muscle of the bowel (fig. 1). 

The subcutaneous sphincter ani externus muscle . — This is the sole encircling muscle 
of the terminal part of the anal canal (fig. 2). It is a separate and distinct portion of 
the tripartite external sphincter ani muscle. The other two parts encircle the upper 
part of the anal canal surrounding the longitudinal and circular muscles of the rectum. 
The subcutaneous external sphincter ani muscle is separated from its fellows and the 
rectal musculature above bv the intermuscular septum, a termination of the longitudinal 
muscle. 

On its inner surface it is covered by the skin of the anal canal, on its lower aspect 
by the skin of the anus. Intervening between the muscle and these skin coverings is the 
corrugator cutis ani muscle and the external hremorrhoidal venous plexus. On the outer 
s ale it is in contact with the perianal fat. The muscle is palpable throughout its whole 
extent. When in spasm it stands out conspicuously (fig. 3). 

It is supplied by the inferior hxmorrhoidal nerves which cross the posterior half of 
'be perianal space on each side. They are mixed nerves and mainlv motor, but thev 
. o eonvev the sensory impressions from the skin coverings of the space. The muscle 
IS under both voluntary and involuntary control. Its main function is to prevent bv 
contraction foreign bodies from entering the rectum. It is seen to go into painful con- 
lesions involving the coverings and contents of the space. The most striking 
example is fissure-in-ano. * * 

May — Proct. 1 
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In defalcation it should dilate. Apart from this it has no active or indispensable part 
in defalcation. In the human being it can be cut in any way without ill-effect upon 
defalcation or continence. Continence depends on the rest of the anal musculature. 

Clinical facts . — The subcutaneous sphincter ani externus is the structural cause of 
fissure-in-ano. If there were no subcutaneous sphincter there would be no fissure. Fissure 
does not recur when the muscle has been cut, so this operation is followed by permanent 
cure. For the proper functioning of the muscle it should relax and dilate to allow the 
solid formed stool to pass through. It needs the daily dilatation of solid faxes to keep it 
dilatable. Should this mechanism fail through the habitual use of a daily aperient, 
especially of the saline t} r pe, then the accidental passage of a hard stool pushes the 
undilated muscle in front of it, stretches the delicate skin of the anal canal and causes a 
breach. Proctocain or other anaesthetic solutions paralyse and relax the muscle if injected 
into both sides of the perianal space and so around the inferior hremorrhoidal nerves. 

The circular fibres of the subcutaneous external sphincter ani are exposed where the 
fissure penetrates through the fibres of the corrugator cutis ani muscle (fig. 13c). 

The main tracts of fistula; following infection of the perianal fat enter die anal canal 
usually above (the low anal fistula:) but sometimes below the muscle (the subcutaneous 
fistula;) in the proportion of three low anal to one subcutaneous (fig. I 4b). 

It will be seen later on that the muscle can be cut with advantage in fissure, in perianal 
abscess and in both anal and ano-rcctal fistula;. 

The skin of the anal canal and skin of the antis . — The inner and lower aspect of the 
perianal space is covered by two varieties of skin. The lower /■ in. of the anal canal is 
transitional skin. The skin of the anus is true skin with sebaceous, sweat glands an 
hairs. The two types of skin can be identified by their appearance (fig. 4). If the skin 
of the anal canal appears at the verge or margin of the anus it is evidence of earn 
prolapse of the pile (fig. 12 III). 

The outstanding clinical characteristic of this lining is its sensitivity. It is the sentinel 
that guards the rectum and it is most sensitive to painful stimuli. Its sensitivity is ,f F 
reason why lesions of the perianal space and its contents provide most of the paim" 
lesions in proctology. The mucous linings of the anal canal and rectum lying above are 
not sensitive to painful stimuli, and so lend themselves to painless, submucous sclerosing 
injections. Stimulation of the skin causes reflex contracture and closure of the -externa 
sphincter ani especially the subcutaneous part. Lesions of the skin such as fissure or 
haematoma of the external hremorrhoidal venous plexus cause spasm of the underlying 
muscle which in turn increases the pain of the causal lesion. There is some evidence 
that the corrugator cutis ani contributes to the exquisite pain of perianal hrematoma. 

It may he useful to point out that the normal skin lining is not sensitive to digital 
examination by the lubricated finger or instrument, providing there is no lesion of the 
perianal space. The patient draws away or holds himself tightly because the inserted 
finger causes die defecation reflex and the patient becomes embarrassed. He should be 
assured that defalcation cannot occur. 

There are two methods of examining the skin of the anal canal to demonstrate its 
concealed lesions, viz. digital and instrumental. The lining can be seen as it is everted 
by digital traction on the skin of the anus, while the patient helps by straining down. 
Tubular, slotted or duck-billed specula will demonstrate the normal lining or the presence 
of a tiny hsematoma, fissure, polyp or sinus. If the lesion is painful a perianal anxsthetic 
is necessary to prevent suffering. 

Redundance of the skin over a large distensible hxmorrhoidal venus plexus at the 
site of the three hemorrhoids is often seen. In these cases there need be no hesitation 
in removing enough skin in the skin cut of hemorrhoidectomy to get flat wounds to 
insure satisfactory ‘healing by second intention. 

Heal in" of the skin of the anus after operation is sure and satisfactory. Large areas 
f ncrianal skin can be removed, as in removal of skin tags and in the treatment of ano- 
01 t 1 fistulx (fig. 5). It is wise never to remove the full circle of skin. Indeed it is never 
rCCta , lrv Stricture would follow and, at the sensitive skin level it is difficult to treat. 
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Unlike stricture of the mucosa it is inelastic and painful to dilate. In removal of 
hxmorrhoids, intact skin bridges or bars of at least in. vide should be left between 
the three skin cuts to insure healing (fig. 6). 


Pig. c.— Black areas represent the t rimm ed skin cuts after removal of the three 
primary hemorrhoids. Light areas — the intact skin bridges. 



Of Nature’s three methods of healing that of second intention can be accepted with 
confidence for the skin of anus and anal canal. Neatly trimmed flat wounds will always 
heal. First intention is uncertain and succeeds in but a few cases so it should he abandoned 
for this area. Evidence of failure of the method of third intention is seen in the unhealed 
fistulas which all call for treatment by the method of second intention. 

Healing of wounds of the skin of the anal canal is slow compared to the healing of 
the skin of the anus. W. B. Gabriel has recognized this fact in planning his operation 
for fissure. A large area of the quickly healing skin of the anus is removed to prevent 
its healing before the smaller bare area of the skin of the anal canal heals (Gabriel, 1937). 
It is a curious fact that this transitional skin between mucosal lining and true skin should 
be so reluctant and hesitant to heal 


The skin of the anus is the site of pruritus ani in all its manifestations. It is here that 
Bie pleasure and relief by scratching turns into the pain of smarting and burning. The 
injection of novocain and proctocain into the perianal space causes anaesthesia of the skin 
and for a time stops itching sensations. The skin now untraumatized by scratching 
can return to normal, especially if bathed and treated. It is rarely that Ball’s operation 
m cutting the nerve supply to the perianal skin by dissecting it from the underlying space 
i.= now done. Although 255 cases of pruritus ani attended St. Mark’s Hospital from 1938 
to 1941, only one case was operated on by this method. Patient persistence in the 
remedial measures described ultimately gives relief. 


I have made no mention of the crypts of Morgagni which are lined by the skin of the 
anal canal. Maybe others can throw light on “ crvptitis ” which receives much attention in 
American practice and literature. In certain suspected cases of crvptitis, I have had the 
crypts examined but found no microscopical evidence of inflammation. The columns 
of Morgagni belong to the anal mucosa. 

Fissure-in-ano . — This is a painful vertical abrasion of the skin of the anal canal or of 
uie skin of the anus, so it might be named fissure-at-anus as well as fissure-in-ano. It is 
a stubborn fact of clinical experience that healing is uncertain. Indeed months may 
pass and healing be absent or unsound. The vertical slit varies greatly in length and 
aepth. It may be but an eighth of an inch in length and situated in the anal canal 
just below the mucocutaneous junction. Here it is difficult to see on account of pain 
Tv? s ? asm demanding a perianal anaesthetic injection for exposure. The fissure rarelv 
rnTfr i I * * * S beyond the mucocutaneous junction which is the region of the attach- 

nt of the longitudinal muscle and so the submucous space is rarelv opened More 

arMru-Vi"!' thC l ‘ Icer extends downwards to the skin of the anus when it P mav be half 

sentinel pdf ^ SCCn b >’ S cntl >’ sc P aratin g the anal verge. It now has the tell-tale 


of^he * e UlCer Varics : In some onl >' the skin is broken and the radiating fibres 

-ensitne corrugator cutis am muscle are visible. In others the ulcer penetrates 
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In defecation it should dilate. Apart from this it has no active or indispensable part 
in defecation. In the human being it can be cut in any way without ill-effect upon 
defecation or continence. Continence depends on the rest of the" anal musculature. 

Clinical fads . — The subcutaneous sphincter ani externus is die structural cause of 
fissure-in-ano. If dicrc were no subcutaneous sphincter there would be no fissure. Fissure 
does not recur when the muscle has been cut, so this operadon is followed bv permanent 
cure. For the proper functioning of the muscle it should relax and dilate to allow the 
solid formed stool to pass through. It needs the daily dilatation of solid feces to beep it 
dilatable. Should this mechanism fail through the habitual use of a daily aperient, 
especially of the saline type, then the accidental passage of a hard stool pushes the 
undilated muscle in front of it, stretches the delicate skin of the anal canal and causes a 
breach. Proctocain or other anaesthetic solutions paralyse and relax the muscle if injected 
into both sides of the perianal space and so around the inferior haeniorrhoidnl nenes. 

The circular fibres of the subcutaneous external sphincter ani are exposed where the 
fissure penetrates through the fibres of the corrugator cutis ani muscle (fig. 13c). 

The main tracts of fistula? following infection of the perianal fat enter the anal canal 
usually above (the low anal fistufe) but sometimes below the muscle (the subcutaneous 
fistula;) in the proportion of three low anal to one subcutaneous (fig. I 4b). 

It will be seen later on that the muscle can be cut with advantage in fissure, in perianal 
abscess and in both anal and ano-rectal fistufe. 


The skin of the anal canal and skin of the anus . — Hid inner and lower aspect of t *• 
perianal space is covered by two varieties of skin. The lower /~ in. of the anal canal is 
transitional skin. The skin of the anus is true skin with sebaceous, sweat glands an 
hairs. The two types of skin can be identified by their appearance (fig. 4). If the s. j 
of the anal canal appears at the verge or margin of the anus it is evidence of car r 
prolapse of the pile (fig. 12 III). 


The outstanding clinical characteristic of this lining is its sensitivity. It is die sentinc 
that guards the rectum and it is most sensitive to painful stimuli. Its sensitivity is t 
reason why lesions of the perianal space and its contents provide most of die p.nntu 
lesions in proctology. The mucous linings of the anal canal and rectum lying above arc 
not sensitive to painful stimtdi, and so lend themselves to painless, submucous sclerosinc 
injections. Stimulation of the skin causes reflex contracture and closure of the -externa 
sphincter ani especially the subcutaneous part. Lesions of the skin such as fissure or 
hamiatoma of the external htemorrhoida] venous plexus cause spasm of the underlying 
muscle which in turn increases the pain of the causal lesion. There is some evidence 
that the corrugator cutis ani contributes to the exquisite pain of perianal hrematoma. 


It may be useful to point out that the normal skin lining is not sensitive to digital 
examination by the lubricated finger or instrument, providing there is no lesion of the 
perianal space. The patient draws away or holds himself tightly because the inserted 
finger causes tire defecation reflex and the patient becomes embarrassed. He should be 
assured that defecation cannot occur. 


There are two methods of examining the skin of the anal canal to demonstrate its 
concealed lesions, viz. digital and instrumental. The lining can be seen as it is everted 
by digital traction on the skin of the anus, while the patient helps by straining down. 
Tubular, slotted or duck-billed specula will demonstrate the normal lining or the presence 
of a tiny htematoma, fissure, polyp or sinus. If the lesion is painful a perianal ana;stheuc 
is necessary to prevent suffering. 


Redundancy of the skin over a large distensible haimorrhoidal venus plexus at the 
site of the three hemorrhoids is often seen. In these cases there need be no hesitation 
in removing enough skin in the skin cut of hemorrhoidectomy to get flat wounds to 
insure satisfactory healing by second intention. 


He-ilin"- of the skin of the anus after operation is sure and satisfactory. Large areas 
f^criinal skin can be removed, as in removal of skin tags and in the treatment of ano- 
01 f Cfisr 51 It is wise never to remove the full circle of skin. Indeed it is never 

rectal hst ‘ wou y follow and, at ihe sensitive skin level it is difficult to treat. 



5 


369 


Section of Proctology 


(4) The fourth extension of the longitudinal muscle of the rectum is the recto-urethralis 
muscle. This so-called muscle is however not related to the perianal space. It is an 
attachment of the longitudinal muscle closely and firmly to the triangular ligament, to 
the urethra, and to the apex of the prostate. It lies in the mid-line between the lower 
borders of the puborectalis muscle and only becomes apparent as the dissected anterior 
surface of the rectum is retracted backwards. 


The external hxmorrhoulal venous plexus . — Although often circular in outward 
appearance the external htemorrhoidal venous plexus is arranged in segments or com- 
partments and corresponds to the three nrimary piles of which it may be looked upon 
as a termination. Like other structures in this region it may be large in size or but poorly 
developed (fig. 10). Its outer border is well defined encircling the anus. Its upper or 
inner border is at the intermuscular septum inside the anal canal. Here at the muco- 
cutaneous junction it joins the internal hiernorrhoidal venous plexus. The outer and 
inner borders indicate the landmarks and limits for the skin cut in the operation of 
htemorrhoidectomy (fig. 11). 


The plexus is collapsed and flat at rest but during straining as at every morning stool 
it becomes distended and stretches the overlying skin which then becomes redundant 
(fig. 12). Patients are sometimes alarmed at the size of a harmless distended plexus. 
By exerting a pull on the tethering intermuscular septum and corrugator cutis ani 
muscle the distended external haemorrhoidal plexus becomes a causative factor in the 
prolapse of hatmorrhoids. 

In large long-standing piles the external haemorrhoids corresponding to the three primary 
piles appear at rest as separate tags or “ bags ” of skin which greatly distend when 
straining occurs. If thrombosis in these occur, then fibrous tissue replaces the circulating 
blood and permanent fibrous tags remain. 

Perianal hxmatoma, the five-day painful self-curing lesion of the plexus, is situated 
as a rule deep to the corrugator cutis ani muscle, but the protruding globular isolated 
spontaneous variety are superficial, and for their excision the corrugator muscle is not cut. 
Intra-anal htematomata under the skin of the anal canal can be painful and uncom- 
fortable as well as concealed in the tightly closed anal canal. 

Patients are more terrified of a recurrence of a painful thrombosed external hremorrhoid 
than the daily prolapse of internal piles. It is happily unusual for this complication to 
be repeated. In many cases it only occurs once in a lifetime. One would have expected 
that injection and thrombosis of the vessels in the corresponding internal hremorrhoid 
would stop distension of the external hemorrhoid with blood and so prevent thrombosis. 
1 have not found this so in practice. 

The external hemorrhoid receives a variable vascular supply through the perianal 
space from vessels in the ischiorectal fossa. The extent of this supply is seen in the 
number of arteries cut and requiring ligature in the skin cuts for removing piles. Whereas 
m many cases there are no bleeding arteries, in occasional cases as many as nine spurting 
arteries require ligation in each skin wound. The post-operative hatmorrhage which 
sometimes occurs in hremorrhoidectomy after the patient returns to bed is usually from 
one of these arteries in the skin cut. It can be easily seen and ligated. It is unusual 
at this stage for bleeding to occur from within the anal canal because of a slipped pedicle 
hgature. Bleeding, if it does occur, is noticed on the operating table. 


Pat in the perianal space . — The perianal space contains smaller and more compact 
particles of fat than that in the ischiorectal space which is large and loose (fig. 7). The 
perianal fat is continuous outwards with the superficial fascia of the surrounding buttocks. 
Hie space is the most common site of infections in this region. Inflammation always 
ends in the easily recognizable perianal abscess. 

. The spread to the anal canal is usually at the intermuscular septum, and the probe 
M the abscess cavity will be felt for under the anal lining at this" point even if it has 
not made an internal opening. When the probe is felt under the lining it is best to cut 
the subcutaneous external sphincter ani. Infection in this space also spreads by direct 
extension round the space but on rare occasions it extends outwards into the superficial 
fascia of the buttock (fig. 17). It never spreads deeply into the ischiorectal space above 
J he most extensive outward spread presents a very simple surgical problem for no 
anatomical difficulties are encountered in the incisions to make a flat wound necessary for 


inm s :^ ”^ ,,0 r ln a P_ revious P a P cr (Milligan and Morgan, 1934) fistula; were classified 
mo t ' vo main t l’P cs : those with the mam tract extending above the ano-rectal ring 
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the corrugator muscle, exposes the venous plexus or even the circular fibres of the sub- 
cutaneous sphincter ani externus (fig. 13). The perianal space has now been opened 
and subcutaneous abscess or fistula can occur. These anatomical and pathological facts 
may give us valuable data for prognosis and treatment. To relate them is a profitable 
field for further clinical research. 

It is the practice to treat uncomplicated fissure first with perianal injections of proctocain. 
If this docs not give relief or if there arc subsequent recurrences, then operation, which 
gives permanent relief, should be undertaken. The patient willingly co-operates in 
measures which will prevent a recurrence of such dread pain. • Recurrences are likely 
to occur if the inherited or acquired anatomical abnormality of the part is associated 
with perverted bowel function. Division of the subcutaneous external sphincter ani and 
enlargement of the skin wound is the radical cure. We mav now fairly claim to know 
both the cause and cure of fissure. 

The longitudinal muscle . — Whereas the circular muscle of the rectum ends simply and 
abruptly at the lower third of the anal canal in a well-defined margin, the longitudinal 
muscle ends in a more complicated way. It attaches the rectum to surrounding structures 
and ends in four fibromuscular expansions, viz.: The septum of the ischiorectal fossa; 
the intermuscular septum; the corrugator cutis ani muscle; the recto-urethralis muscle 
(fig. 7). The first three surround the perianal space except at its outer aspect. They 
influence diseases in this area. 

(1) The septum of the ischiorectal fossa extends outwards from the lower part of the 
longitudinal muscle across each ischiorectal fossa dividing it into an ischiorectal space 
above and the perianal space below. 

The thickness, strength and extent of this fibromuscular fascia vary in different 
subjects. Its presence is easier to demonstrate than its extent and connexions. It contain 
varying amounts of muscle fibre, seen in microscopical sections cut by Dr. Cuthbert Dukes. 
This septum must be stabbed with the knife if the finger is to be inserted easily to the 
top of the ischiorectal fossa to expose the levator ani muscle or the puborectalis muscle. 
This is a step in the operation to expose the prostate from the perineum. The septum 
prevents infection which starts in the perianal space from spreading upwards. It also 
confines for a time the deep and difficult ischiorectal abscess. Surface signs of inflamma- 
tion only become apparent when the septum is penetrated and the perianal space involved. 

(2) Intermuscular septum . — This extends transversely inwards from the lower end of 
the longitudinal muscle between the lower border of the circular muscle of the bowel, 
or as it is here called the internal sphincter ani which lies above, and the subcutaneous 
external sphincter ani muscle which lies below. It is attached to the mucocutaneous 
junction of the lining of the anal canal. It divides the internal from the external 
htemorrhoidal plexus. With the septum of the ischiorectal fossa, the intermuscular 
septum forms the upper boundary' of the perianal space and, when intact, prevents 
the spread of infection from the perianal space into the submucous space above. The 
septum is the main tethering force which holds the haemorrhoid in its place (Milligan 
et ah, 1937). Failure to perform this function is seen in third degree haemorrhoids (figs- 
8, 8a, and 8b). The groove between the internal and external hiemorroid is then lost. A 
stretched, absent or inefficient septum becomes the indication for operative removal ot 
the prolapsed haemorrhoid for no amount of submucous reattachment of the pedicle of 
the internal pile by submucous injections can replace the work of this fibromuscular septum. 

(3) Corrugator cutis ani muscle . — This muscle is attached to and closely underlies the 
skin of the anal canal and skin of the anus. It is a prolongation downwards and outwards 
of the intermuscular septum in a radiating sheet. With the skin it covers the lower 
aspect of the perianal space. The muscle itself is very thin but can always be identified 
by its attachment to the skin, for traction on its exposed or cut surface pulls on the 
skin. Identification and complete division of the corrugator muscle indicate that the 
proper depth has been reached in the skin cut in hremorrhoidcctomy and that a clean 
dissection of tire external hremorrlioidal venous plexus off the exposed subcutaneous 
external sphincter can then proceed (fig. 9). It is a sensitive muscle and in perianal 
injections of anaesthetics the" patient should be warned when the needle traverses the 
muscle. It should be infiltrated with anaesthetic solution when there is to be a skin cut 

der local anaesthetic. With the skin it prevents in most cases the natural release of 
l ! n minful blood clot in perianal haematoma. Infections under this muscle cause fistulae 
whereas abscesses under the skin alone usually discharge and heal. 

The muscle is exposed in fissure and its radiating fibres seen or it may be penetrated 
by the fissure (fig. 13). 
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FIG. 1. — Diagrammatic coronal section of anal canal to show relations of perianal space. 



FIG. 2. — Photographs of dissected rectum showing internal sphincter and subcutaneous 
external sphincter ani muscle. 
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the ano-rectal fistulx, and those with the main tract below the ano-rectal ring, the anal 
fistula;. Of these latter there were high anal and low anal fistulx depending on the 
relation of the main tract to the intermuscular septum. 

The fistulx which involve the perianal space are the low anal and the subcutaneous; 
fortunately for simple diagnosis, lor easy surgical treatment, and for rapid healing 
they are the most common, viz. 76-2% (fig, 14). 

Fistulx in the perianal space usually reach the anal canal above the subcutaneous 
external sphincter at the intermuscular septum. It is to this palpable landmark, viz. the 
intermuscular septum, that the point of the probe following the main tract of the fistula 
in search of the internal opening can confidently be directed (fig. 15). 

To produce a flat wound which will heal by second intention it is necessary to cut the 
subcutaneous external sphincter ani. 

Ano-rectal fistulx. — The long time required for healing of the deep wounds following 
the extensive operation on these fistulas tries the patience of both surgeon and patient. 
It has been noticed that healing is hastened when together with the ano-rectal main tract 
there is an opening into the anal canal necessitating division of the anal muscles below 
the ano-rectal ring. The longest delay in healing appears to be when there is no opening 
into the anal canal and no pathological reason to cut anal muscles. We have found ij 
aids the healing of the deep wounds left after the present surgical treatment of ano-recw 
fistulte if the subcutaneous sphincter is deliberately cut. The perianal space in that area 
is as it were abolished, and a more shallow wound produced (fig. 16). 

Injection of local anxsthetics into the perianal space (fig. IS). — For pruritus ani, f» r 
fissure-in-ano, for hmmorrhoidcctomy this has become a valuable procedure. The injection 
acts as a nerve block as well as a local anaesthetic. If the solution fills the penana 
space it bathes the inferior hxmorrhoidal nerves which cross the space from the outer 
wall. The injection needle can traverse the space on each side of the anus through a 
single anaesthetized skin puncture about in. behind the anus. The needle pierces tie 
corrugator cutis ani muscle on each side as it enters the space. The patient only fee 5 
the prick in the skin and the two pricks through the corrugator. He should be warne 
that he will feel no further pain, if a watery solution of procaine precedes the anxsthetic 
in oil the total pain is small. If the solution is injected superficial to the comig.nw 
muscle, swelling under the skin occurs. It is unwise to inject the oily solution in this 
plane; necrosis of the skin has occurred as a result. 

Though infection after injection is a rare event, yet if the solution is confined to die 
perianal space and not injected into the ischiorectal space, infection, if it should occur, 
could be easily dealt with surgically. 

(Figs. 6, 7, 8, 8b, 9 and 1 1 are reproduced by permission of the Lancet.) 
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FIG. 1. — Diagrammatic coronal section of anal canal to show relations of perianal space. 



FIG. 2. — Photographs of dissected rectum showing internal sphincter and subcutaneous 
external sphincter ani muscle. 
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FIG. 3. — Contrast photographs to 
in«ano, I. Fissure-in-ano. 
fistula. 


show the contracted and conspicuous subcutaneous external sphincter in 
II. Untrimmed cuts in hemorrhoidectomy. III. Pruritus am. IN. 
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FIG. 5. — Anal and ano-recta! fistula: wounds after operation, showing the large area of skin of anus and anal canal 
that can be safely removed. About one quarter of skin of anus is here left intact. 
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Internal 

harmorrhoid. 



FIG. S. — Dissection to show attachment of longitudinal muscle to the middle of the pile. 



FIG. 8a. 



FIG 8a.— A prolapsed anterior pile, with stretched longitudinal muscle diagrammaucally indicated, compared with a 

c?, r ^Prolapsed "thrombosed imc'ro-crtemal left lateral, hemorrhoid. Note the presence of deep groove between 
FIG. ^^ tcrna ] . r( ; internal haemorrhoid where the longitudinal muscle is still effective. 
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FIG. 10. — Photographs to show the 
variability of external hemo- 
rrhoidal plexus. (A) Three dis- 
tended external hemorrhoids. 
(B) Three prolapsed internal 
hemorrhoids. (X) Note unde- 
veloped external hemorrhoids. 


FIG. 11. — Skin cut in hemorrhoidectomy. From upper to 
outer border of external hemorrhoidal plexus. 
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FIG. S. — Dissection to show attachment of longitudinal muscle to the middle of the pile. 




FIG. 8a. FIG, Sb. 

— A prolapsed anterior pile, with stretched longitudinal muscle diagrammatically indicated, compared with a 
prolapsed thrombosed pile (fig. Sb). 

PtG Sb Prolapsed thrombosed intero-extemal left lateral hxmorrnoia. r>ote the presence of deep groove between 

external and internal hemorrhoid where the longitudinal muscle is stdl effective. 
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Section for the Study of Disease in Children 

President — Donald Paterson, M.D. 

[February 26, 1943] 

Meeting Held at the Hospital for Sick Children, Great Ormond Street, 

London 


Collapsed Intervertebral Disc Following Lumbar Puncture. — B. J. Hussey, M.R.C.S., 
L.R.C.P. (for Dr. Wilfred Sheldon). 

History. — Girl, aged 4 years, was admitted to her local municipal hospital in May 1942, 
as a case of meningitis, with a history of sudden onset of vomiting and delirium. Lumbar 
puncture was performed, and the cerebrospinal fluid was found to be normal. No definite 
diagnosis was made, but she was discharged home in six days, apparently quite fit. 

Four days after returning home she complained of headache, pains in the legs, and, in 
the words of the mother, she “ seemed vacant at times 

On 29.5.42, four days after the onset of these symptoms, she was taken to the Hospital 
for Sick Children, and was admitted to Tadworth Court Hospital for investigation. 

On admission, her gait was awkward, and she appeared to have pain in her back when 
she walked. There was a superficial suppurating wound at the site of lumbar puncture 
in the space between L2 and L3, and there was definite tenderness in this area. No 
abnormal signs were found in the central nervous system, and the cerebrospinal fluid was 
normal. A Mantoux, 1 : 1,000, was negative, and the blood sedimentation rate was 3 mm. 
per hour. X-ray of the lumbar spine showed that the space between the 2nd and 3rd 
lumbar vertebrae was markedly diminished. 

The pain in the lumbar spine was obviously increasing, and the child could not, under 
any circumstances, be made to flex the lumbar spine. 

Treatment consisted of immobilization of the spine in a plaster jacket for three months, 
after which time gradually increasing movements were started, and later, graduated 
exercises. 

X-ray at this time showed little change from the original. 

Four weeks after coming out of the jacket she was able to flex her spine without pain, 
and two weeks later she could turn somersaults with ease. At this time she began to 
walk, and in a further two weeks was running about normally. 

Since she was discharged from hospital four months ago she has been completely free 
from pain, and there is no stiffness. ■ She does, however, appear to become quickly tired 
when she walks. 


Review of the Cases of Cceliac Disease in Hospital for Sick Children Since the Outbreak 
of War. — Eleanor K. Peck, M.D. 

Cceliac disease appears to be on the increase since the War. There may be many con- 
tributory factors, such as the closing down of some hospitals, various shifts of the child 
population, the scarcity of general practitioners, or possibly an actual increase in the 
incidence of the disease under the present nutritional state of the country. 

We have investigated the records of this hospital for the three and a third years’ period 
from September 1939 to January 1943. A previous series of cases was reported for the 
fifteen years from 1923 to 1938 by Hardwick (Hardwick, C„ 1939, Arch. Dis. Child., 14, 
2/9), and this senes for a comparison. [Two cases were shown at the Meeting, one from 
each series.] 

The pre-war series consisted of 73 cases or 016 0/ 0 of the total new patients seen, 
series consists of 41 cases or -098% of the total new cases seen. That is, the 
incidence would appear to have increased sixfold. 

The average age of the onset of symptoms as far as could be obtained from parental 
statements was 18 months which coincides with the peak of 19 months for Hardwick’s 
senes. The age when first seen in our cases was on the average 2 years. 

The great majority of all patients showed the well-marked clinical appearance of the 
disease, but a few of our more recent cases have been picked up before wasting has 
Become marked. This is encouraging, for it would appear that early and efficient treat- 
ment might shorten the course of this prolonged illness, and save much in the cost of 
hospitalization and nursing care. 

AU cases have had one or more fecal fat determinations. No glucose tolerance tests 

nositive C Lrr nC ' X o rayS haVe becn limitcd to cases "^ere the clinical evidence suggested 
P 't" c findings. One case of rickets has becn observed, whereas Hardwick had four 

Nay — Dis. in Child. 1 


Our 

case- 
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A B 

FIG. 17. — A — Multiple subcutaneous fistulx following outward spread of infection from the perianal space. 
B — Low anal fistula. Direct spread of infection around the perianal space. 
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Section for the Study of Disease in Children 

President — Donald Paterson, M.D. 

[February 26, 1943] 

Meeting Held at the Hospital for Sick Children, Great Ormond Street, 

London 

Collapsed Intervertebral Disc Following Lumbar Puncture. — B. J. Hussey, M.R.C.S., 
L.R.C.P. (for Dr. Wilfred Sheldon). 

History. — Girl, aged 4 years, was admitted to her local municipal hospital in May 1942, 
as a case of meningitis, with a history of sudden onset of vomiting and delirium. Lumbar 
puncture was performed, and the cerebrospinal fluid was found to be normal. No definite 
diagnosis was made, but she was discharged home in six days, apparently' quite fit. 

Four days after returning home she complained of headache, pains in the legs, and, in 
the words of the mother, she “ seemed vacant at times ”. 

On 29.5.42, four days after the onset of these symptoms, she was taken to the Hospital 
for Sick Children, and was admitted to Tadworth Court Hospital for investigation. 

On admission, her gait was awkward, and she appeared to have pain in her back when 
she walked. There was a superficial suppurating wound at the site of lumbar puncture 
in the space between L2 and L3, and there was definite tenderness in this area. No 
abnormal signs were found in the central nervous system, and the cerebrospinal fluid was 
normal. A Mantoux, 1 : 1,000, was negative, and the blood sedimentation rate was 3 mm. 
per hour. X-ray of the lumbar spine showed that the space between the 2nd and 3rd 
lumbar vertebrae was markedly diminished. 

The pain in the lumbar spine was obviously increasing, and the child could not, under 
any circumstances, be made to flex the lumbar spine. 

Treatment consisted of immobilization of the spine in a plaster jacket for three months, 
after which time gradually increasing movements were started, and later, graduated 
exercises. 

X-ray at this time show'ed little change from the original. 

Four weeks after coming out of the jacket she was able to flex her spine without pain, 
and two weeks later she could turn somersaults with ease. At this time she began to 
walk, and in a further two weeks was running about normally. 

Since she was discharged from hospital four months ago she has been completely free 
trom pain, and there is no stiffness. She does, however, appear to become quickly tired 
when she walks. 

Review of the Cases of Cceliac Disease in Hospital for Sick Children Since the Outbreak 
of War.— Eleanor K. Peck, M.D. 

Cccliac disease appears to be on the increase since the War. There may' be many' con- 
tributory factors, such as the closing down of some hospitals, various shifts of the child 
population, the scarcity of general practitioners, or possibly an actual increase in the 
incidence of the disease under the present nutritional state of the country. 

we have investigated the records of this hospital for the three and a third years’ period 
tom September 1939 to January 1943. A previous series of cases was reported for the 
hfteen years from 1923 to 1938 by Hardwick (Hardwick, C., 1939, Arch. Dis. Child., 14, 

“ ”,)■ and this serves for a comparison. [Two cases were shown at the Meeting, one from 
each series.] 1 b 

The pre-war series consisted of 73 cases or 016% of the total new patients seen. Our 
senes consists of 41 cases or 098% of the total new cases seen. That is, the case- 
ln SL dence would appear to have increased sixfold. 

the average age of the onset of symptoms as far as could be obtained from parental 
s a ( emc nts was 18 months which coincides with the peak of 19 months for Hardwick’s 
scr i%- The age when first seen in our cases was on the average 2 years. 

he great majority' of all patients showed the well-marked clinical appearance of the 
^sease, ' )ut a f e "’ of our more recent cases have been picked up before wasting has 
(-■come , mar bed. This is encouraging, for it would appear that early and efficient treat- 
shorten the course of this prolonged illness, and save much in the cost of 
-Tuition a nd nursing care. 

have , cnses havc had one °r more faecal fat determinations. No glucose tolerance tests 
“? ne - X-rays have been limited to cases where the clinical evidence sueeested 
F te findings. One ease of rickets has been observed, whereas Hardwick had four. 
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No scurvy lias hern cppn tu. « , 

osteoporosis was observed ns nr»nlnlr°f S ° - sen . cr ^ ouncI one case. In two patients marked 
gated for antemia and of these aS shnvV” w? P rc “ding series. 29 eases were investi- 
Thesc figures agree with HirdwiVl- below on one or more occasions. 

for the omission ofTucl^ren'e r ,0t S rcat I>' from that in the previous series except 
A fat-free wW-fedSn^?'. 0 b ,' Ie salts ’. Phreatic extracts, insulin and opium, 
formed the bulwark of tmi P °> ed .almost universally. Various available liver extracts 
on occasion transSion ScTon additi ° n of -pplementnrv vitamins, iron, and 

incidence of clinical deficiency disease P ortam P att , and probably contributed to the low 

Fi^o^oim^raUe^itT'are'knmv^' 1 *^''!' 1 ^.'* " as 30 %- *«*• those d >’ in S of the disease, 

rnonia in hospital In nn •» ” *° lavc . dlcd - Of these, three developed bronchopneti- 
a secondtSadmitmd T - assQcin , tcd "ith an acute exacerbation of the disease, 
doing well contracted n * l acilt ? e P ,sode and developed the pneumonia, and a tliird, 
A death occurred' in a child** wi™* succ “ ml ’ ed , to bronchopneumonia complicating this, 
following atramfnsinn v iVc " as ’ n hos P ital under treatment for only two days, 
mortality is 12°' ’ 1C 1 cnsc died of the disease itself. Including all these, the 

since the War^ SU ® &eSt dlat more cases of cocliac disease are being seen at this hospital 

/. ?Sr t LT S 2S91 d r e ec b lH Iay fMa * £ McCr ^>% J. F„ and Blackfan, K. D„ 1942, 
^determined faewrs °f the ’•B'^omple'x ' 'if this d ‘' SeaSe du .f, to . one 


Lilt- COI 

in me disease under war nutrition. 


vere so there may possiblv be an increase 


Pneumatocele or Localized Bullous Emphysema Following Pneumonia.-P. Barclay, M.B. 
C„ female, aged 8 months. 

diagnosed as^ Iiiinlmmrf 5 ' ° j 6 mont l ls °f a g e developed an acute respiratory infection 
responded An V-nv nf'fi, a "i treated with sulphapyridine to which the condition 
illness showed two sn nil ' C — ' eSt ta ^ cn 0,1 December 9, ten davs after the onset of the 
gastro enteriS for the t °P acitles « th , c r '8 ht base. At this stage she developed a severe 
Hospital. When X-ray of ih^Xs? Z IZZlL'Z X e , rred *° Great Ormond Street 


series of X-rVs were nht' I " , , remamed extremely ill with the gastro-enterith 

right lung field One of rl es ”- hlC 1 sh ? wed , llle development of air-filled spaces in the 
in figs. 1 fnd 2 Itth-nl™, e m ed ,n „ s,2e untiI reached the dimensions shown 
X-ray of the lungs was normal. 0 rnP ‘ 7 Sma er and had disappeared by March 12, when 
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The baby had few symptoms referable to the chest condition. There was slight cough, 
but no dyspnoea, cyanosis, or clubbing. The signs in the chest were those of bronchitis, 
with scattered rales. At one time there was diminished expansion and air entry at the 
right base. Paracentesis was never performed, and the condition subsided without treat- 
ment. 

Comment . — This case would appear to he one of pneumatocele or localized bullous 
emphysema developing after pneumonia. Similar cases have been reported by Benjamin 
and Childe (1939), Lister (1941), and others. The mode of development is probably that 
of a ball valve obstruction due to a plug of mucus or exudate in the lumen of a bron- 
chiole. The expanding cyst may also lead to kinking of the bronchus which would add 
to the obstruction. Post-pneumonic necrosis with rupture of the bronchiolar wall was 
thought to be the cause in some cases (Pierce and Dirkse, 1937). The other possible 
diagnoses in this case are congenital cystic lung and localized pneumothorax. 

The opacity seen in the first X-ray might have been a congenital cyst filled with fluid 
which subsequently ruptured into a bronchus. Against this is the fact that a fluid level 
was never seen, and that the cyst varied so rapidly in size, and finally disappeared. Some 
congenital abnormality of the bronchiole may, however, have been the underlying cause 
of the condition. 

Adhesions giving rise to a localized pneumothorax of these dimensions is unlikely in 
such a young child with no previous history of lung disease. An artificial pneumothorax 
would finally have settled this point but was not undertaken owing to the child’s poor 
condition. 
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Metaphyseal Dyscrasia. — E. Lund, M.B. 


V. C., a full-term female child; birth-weight 5)4 lb. 

Mother's first pregnancy; hydramnios; normal delivery. Deformities of arms and legs 
present at birth. Mother and father healthy. No family history of any deformity. 
Brought to hospital when she was 3 months old as she was not thriving. Weight was 
then 5 lb. 13)4 oz. Bottle-fed. 

The blood picture was normal. 

Died suddenly during a feed at the age of 4)4 months when she weighed 6 lb. 1 oz. 

Description . — The head was large in proportion to the body. There were distended 
veins on the scalp. The hair was scanty. The anterior and posterior fontanelles were 
widely open. There were opacities in both lenses. The face was round and flat, with 
a marked depression of the bridge of the nose, and nasal discharge. The cry was very 
feeble. 


Arms: The upper arms were extremely short, the elbows almost appearing to coincide 
with the shoulders. The elbows were permanently flexed to about 90 degrees, and could 
not be straightened. There was no movement at the wrists or in any of the hand or 
finger joints. The hands were deviated to the ulnar side. There was no deformity of 
the hands apart from their immobility. 

Legs: The thighs were very short, and were bent to 90 degrees on the trunk. The 
knees were also bent to 90 degrees. The joints were again immobile. The knee and ankle 
jerks were grossly exaggerated. The plantar reflexes were flexor. 

At post-mortem it was found that the muscles of the limbs were composed mainlv of 
tough white fibrous tissue and were very short. Evidently this fact was the cause of the 
immobility of the joints. All organs except bones and muscles were normal. 

Pathologist’s report on the femur (Dr. D. M. Vaux): Length 8-7 cm. Upper cartila- 
ginous epiphysis 1-8 x 2-6 cm across. 1 

The upper end of the shaft is broad. 

The lower cartilaginous epiphysis is irregular and extends up along one side of the 
shaft. Many capillary blood-vessels are present in the epiphvses. 

Histology .— Lower end. At the epiphyseal line a disorderly arrangement of cartilage 
cells and no evidence of invasion by marrow capillaries arc shown; the medullarv spaces 
being limited by a tlun layer of bone immediately beneath the epiphvseal cartilage The 
lower third of the shaft is distorted by a cystic area, the cyst walls are composed of fibrous 
tissue lined b> osteoclasts and contain finely granular, calcareous material. 
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[ March 26, 1943] 

Joint Meeting with tiie Maternity and Child Welfare Group of the Society 
of Medical Officers of Health 

DISCUSSION ON THE DECLINE OF BREAST-FEEDING (Abstract) 

Dr. V. Mary Crosse: Since the Middle Ages there has been a definite decline in breast- 
feeding, both as regards the proportion of children breast-fed, and the length of period of 
feeding. 

In the early twentieth century, the increased safetv of artificial feeding and ntore 
scientific methods led to better results with such feeding. This caused a further decline 
in breast-feeding which had already been gradually reduced by the introduction of arti- 
ficial feeding in the nineteenth century. 

The period of breast-feeding had also been reduced to six months. 

If, however, one is only considering the recent years, i.e. since the beginning of t c 
War, the answer is probably not the same. The following figures are available front 
Birmingham and were collected bv Dr. Etbel Cassie. 

(1) 1938 : An inquiry into the method of feeding of 4,378 children born between January 

and June 1937 and who were alive in January 1938. . 

(2) 1941-2: An inquiry into the methods of feeding of 1,937 children born during no 
quarter 1 941: 2,698 children horn during first quarter 1942. 

This was undertaken for the British Paediatric Association. 

The findings are as follows: 

193S 1941 1942 

(n) Children artificially fed by age of 1 month 13% 7-9% 7-2% 

( b ) Children breast-fed a months or more 51% o3% 5~, 0 

Finding (n) : It is interesting to note that in I93S, out of nearly 17,000 cases onlv 24% 
were artificially fed at the age of 2 weeks, i.e. when discharged from hospital or , 
the midwife, yet by the age of 1 month this figure for artificial feeding had risen to • o 
— and in nearly all cases the infant had been weaned before the health visitor had cal 
or the child had been taken to a welfare centre, i.e. in the absence of skilled advice. 

The improved findings of 1941 and 1942 at this early stage may be due to the el 11 ^ 
to close the “ gap ” by means of early visits, special clinics for very young babies, an 
better co-operation between hospitals, midwives and health visitors. 

Finding (b): The figures for breast-feeding in 1941 and 1942 show a slight improveme 
on those of 1938. , 

Effect of work on breast-feeding . — It seemed probable that owing to so many of 
mothers doing war-work, breast-feeding would be decreased. This has not proved to 
the case in Birmingham. In 1938 11% of artificially fed babies were weaned because 1 
mother was going to work. In 1941 12-8% and in 1942 11-7% of artificially fed bnbie- 
were weaned for this reason. This group consists largelv of unmarried mothers-— vn 
as the number of illegitimate births has risen in Birmingham during 1942. the niimoc 
of married women weaning their infants for this reason has probably fallen. 

Illegitimate births 
193$ 1041 1942 

1st quarter ISO ... 1(59 ... 239 

The general opinion of the superintendent health visitors of Birmingham is t^ at 
married women not used to working in factories before the war, are not working 110,1 
while their child is under 1 year — and that women used to working in factories are n ° 
starting work any earlier than before the war, i.e. not before the child is 2 to 3 months 
old. This opinion is borne out by the figures which show that 70% of the women "ho 
go to work, go after the child is 3 months old; and by the fact that there are relative" 
few applications for admission to die wartime nurseries for babies under 3 months. . 

Other war conditions which might reduce breast-feeding are queueing for shopping- 
anxietv for husbands, and air-raids. On the other hand, certain war factories may tend 
to increase breast-feeding. Husbands, who are at home, working on munitions, &'c., me 
earning better wages, and their wives can afford to stay at home and look after the 
children Better wages can also mean a better diet, thus leading to better breast-feeding- 
The supply of milk to expectant and nursing mothers and the extra vitamins should also 

^However^good artificial feeding may be, it can never give the immunity to disease 
I breast-feeding can give. As an example to prove this, I can quote some figures from 
|hc Birmingham Premature Baby Ward. 



25 


383 


Section for the Study of Disease in Children 

While the mortality' rate o£ the babies during their stay in the ward is identical, 
whether they are fed with breast-milk or are artificially fed, the results after discharge 
from the ward show great differences according to the feeding. 

Of all babies discharged alive and well from the ward: 

4% are dead at 1 year of those breast-fed (i.e. entirely breast-fed six months). 

6% are dead at 1 year of those partly breast-fed (i.e. breast-fed three months only, 
or breast + complement). 

10% are dead at 1 year of those artificially fed. 

Dr. H. K. Waller : Evidence of a decline in breast feeding can only be deduced from 
statistics, and I know of none which can claim to show it. On the other hand figures 
are available from many sources to show the current proportion of failures. Thus Dr. G. 
Walker found at Bournemouth that 23% of babies attending infant welfare centres in 1941 
were breast-fed for less than two weeks, and a further 30% for less than three months. 
In my own clinic in East London roughly 25% are bottle-fed by the age of 1 month. No 
one is anxious to accept responsibility for them. The clinics are presented with an 
established failure; the mother says she has lost her milk and in a high proportion the 
statement is stricdy true. “All was well,” say the obstetricians and ward nursing staffs, 
“when they left us.” “All is amiss,” say the health visitors and clinic physicians, “when 
we follow them up.” Is it possible there are factors causing these failures whose effects 
are only revealed in the second and third weeks? I believe it is so, and shall attempt 
to define two such common hindrances to success. 

When active milk secretion begins on the third or fourth day after deliver)-, the baby is 
often reluctant to feed, sleeps after spending a few minutes at the breast, mouths and 
fumbles at the nipple, and gets only small quantities of food. In a favourable case, such 
as I want first to describe, these difficulties pass quickly; so that by the sixth or seventh 
day matters are greatly improved. The baby’s grasp is more secure, it applies itself to 
its task with greater energy,' a good and sufficient intake is registered. The loss of weight 
is checked and begins to be replaced by a daily gain. In such cases also it is usual for 
the breasts to leak freely in the intervals of suckling, and if a careful watch is kept, it 
can be observed that the leakage is not continuous, as it is often said to be, but tends 
to occur periodically — perhaps every hour or so. Any overfulness of the breasts subsides 
quickly, and by about the tenth day the mother is aware they are softer after the child 
has fed; that suckling in fact results in a definite emptying which brings her relief. 
This is specially the case in the morning if, as is customary in hospitals, no feeds are 
permitted during the night and the breasts have become overloaded. 

By the time she is due to go home about the twelfth day, her baby has probably 
regained its birth weight. It has begun to display hunger coinciding with the time 
fixed for its feeds, and to sleep between whiles; though most newborn infants, I fanev, 
find the long night interval an unnatural infliction. 

If we see this woman a fortnight later at the welfare clinic, we may find the child 
has already gained a pound, or as much as a pound and a half, in the interval. We 
shall hear, if we ask the question tactfully, she feeds it once during the night, but that 
she has observed the same feed-times during the day as were instituted in the ward. 
Questioned about her yield, she will very likely state with confidence that it has in- 
creased considerably; and that, though the spontaneous leakage has ceased, or nearly 
so, she can now recognize, just before or just as the child begins to feed, a sensation in 
the breasts which she describes variously as a " drawing pain ”, an aching, a prickling, 
pms and needles, and sometimes as a hardening. She quite likely offers the opinion that 
the baby now “ gets his milk too fast ”, and that “ he chokes himself We hear also 
that soon after the start of the feed he withdraws from the breast to get his breath, and 
that when this happens the milk is spurting a considerable distance from the duct open- 
'ngs. There has now developed, in fact, a reflex mechanism whereby milk is expelled 
from the breast when a certain degree of tension is produced by accumulated secretion. 
It may later respond to other stimuli, such as the mouthing of the nipple, or the drinking 
of water preparatory to nursing. 

Tire existence of this reflex compels us to reconsider the child's contribution to with- 
drawal of milk, usually thought of in terms of suction. I believe suction to be the force 
which draws the nipple far back towards the pharynx and not the force which extracts 
milk from the depths of the gland. In this position the ampulla: are squeezed empty 
by the rhythmic action of the mandible after the first outrush has subsided. 3 

The draught reflex and its conditioning constitutes one of the main factors in the 
success or failure of breast feeding. It is appropriate to recall the Russian physiological 
school on conditioned reflexes and to remember how external influences such as pain 
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DISCUSSION ON THE DECLINE OF BREAST-FEEDING (Ahlreti) 

Dr. V. Mary Crosse: Since the Middle Ages there has been n definite decline in 
feeding, both ns regards the proportion of children breast-fed, and the length of pen™ 0 
feeding. 

In the early twentieth century, the increased safety of artificial feeding anil 
scientific methods led to better results with such feeding. This caused a further dec t 
in breast-feeding which had already been gradually reduced by the introduction o am 
ficial feeding in the nineteenth century. 

The period of breast-feeding had also been reduced to six months. . , . 

If, however, one is only considering the recent years, i.c. since the beginning 0 
War, the answer is probably not the same. The following figures are available 1 
Birmingham and were collected by Dr. Ethel Cassie. T . 

(1) 1938: An inquiry into the method of feeding of 4,378 children born between ja 

and June 1937 and who were alive in January 1938. . * . 

(2) 1941-2: An inquiry into the methods of feeding of 1,937 children born during 
quarter 1941; 2,698 children born during first quarter 1942. 

This was undertaken for the British Pardiatric Association. 

The findings are as follows: 


(a) Children artificially fed by age of 1 month 

( b ) Children breast-fed 3 months or more 


1938 

1941 

13% 

7-9% 

51 o/ 

53% 

of nearly 

17,000 ' 


1942 

7-2% 

52 % 

; onlv 2'®% 


Finding (a): It is interesting to note that in 1938, out of nearly 17,000 cases ^ 
were artificially fed at the age of 2 weeks, i.e. when discharged from hospital or « < 
the midwife, yet by the age of 1 month this figure for artificial feeding had risen to ^ 
— and in nearly all cases the infant had been weaned before the health visitor had ca 
or the child had been taken to a welfare centre, i.e. in the absence of skilled advtce. 

The improved findings of 1941 and 1942 at this early stage may be due to we 
to close the “ gap ” by means of early visits, special clinics for very young babies, • 
better co-operation between hospitals, mid wi res and health visitors. , .. 

Finding (61: The figures for breast-feeding in 1941 and 1942 show a slight impro' en 
on those of 1938. 


of the 


effect of work on breast-feeding . — it seemed probable that owing to so ^ 

mothers doing war-work, breast-feeding would be decreased. This has not proved t 
the case in Birmingham. In 1938 11% of artificially fed babies were weaned because . 
mother was going to work. In 1941 12-8% and in 1942 11-7% of artificially fed 
were weaned for this reason. This group consists largely of unmarried mothers— 
as the number of illegitimate births has risen in Birmingham during 1942, the num 
of married women weaning their infants for this reason has probably fallen. 


1938 

iso 


Illegitimate births 
1041 
109 


1942 

239 


1st quarter ... 

The general opinion of the superintendent health visitors of Birmingham 
married women not used to working in factories before the war, are not working 

- . ♦. - - ^ . . . . . J> . . .TO flOI 


while their child is under 1 year — and that women used to working in factories ate 
starting work any earlier than before the war, i.c. not before the child is 2 to 3 mon 
old. This opinion is borne out by the figures which show that 70% of die women u ’ 
go to work, go after the child is 3 months old; and by the fact that there are relative \ 
few applications for admission to the wartime nurseries for babies under 3 months. 

Other war conditions which might reduce breast-feeding are queueing for shopping- 
anxiety for husbands, and air-raids. On the other hand, certain war factories may tcn 
to increase breast-feeding. Husbands, who are at home, working on munitions, &c., n ^ c 
earning better wages, and their wives can afford to stay at home and look after the 
children. Better wages can also mean a better diet, thus leading to better breast-feeding- 
The supply of milk to expectant and nursing mothers and the extra vitamins should also 

Pr HouTve P / U good artificial feeding may be. it can never give the immunity to disease 
■ IT breast-feeding can give. As an example to prove this, I can quote some figures from 
the Birmingham Premature Baby Ward. 
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DISCUSSION ON ATYPICAL PNEUMONIA 


Captain John W. Brown, V.S.A.M.C. : Primary pneumonia may be divided into several 
groups: (1) Typical or lobar pneumonia, usually due to pneumococci and exhibiting a 
characteristic sharp clinical course. (2) Bronchopneumonia, also caused by bacterial 
agents and exhibiting a patchy distribution of lung lesions and a more insidious onset and 
irregular course than the typical lobar form. (3) Pneumonia for which no bacterial 
aetiology can be found. Influenza, psittacosis and Q fever are examples. A large number 
of cases have been observed for which no etiology is known, and it is this group of 
conditions which is the subject of the present discussion. Many names have been used 
including acute pneumonitis, disseminated focal pneumonia, acute diffuse bronchiolitis, 
benign bronchopulmonary inflammation, acute interstitial pneumonia, virus pneumonia, 
and others. For uniformity it has been agreed to designate such cases as primary atypical 
pneumonia, aetiology unknown. 

Interest in atypical pneumonia began in 1935. It was observed to differ from ordinary 
pneumonia by its mild character, paucity of physical signs, relative leucopenia, absence 
of bloody sputum, and hazy spotty appearance on X-ray. Later it was shown that sul- 
phonamide chemotherapy did not influence the course. Many investigators have studied 
the condition and described groups of cases appearing in every section of the United 
States, in Hawaii, and in England. These include Gallagher, who reported from his 
experience in New England boys’ schools, Bowen in Hawaii, Allen in Fort Sam Houston, 
Texas, Reimann in Philadelphia, Knceland and Smetana from New York, Seadding in 
England, and Longcope from Baltimore. There are many other important contributions. 
'Most of the cases have occurred in young people, especially in schools and army camps. 
Deaths have been rare and the disease on the whole mild. The incidence of recognized 
cases has increased yearly. It is an important cause of illness in troops. The question 
has arisen as to whether it is a new disease or simply being recognized in significant 
numbers for the first time. Reimann and others discuss the relation between atypical 
pneumonia and pandemic influenza of the 1918 to 1920 variety, since the aetiology of 
the latter has never been established. 


The epidemiology of atypical pneumonia has not yet been settled. Transmission by 
droplet is likely and has the support of the observations of Kneeland and Smetana, Long- 
cope, and Eaton. Some outbreaks in army camps seem clearly to be airborne in character 
Tnc disease is not highly contagious in its present form. 


Few studies have been made of the pathology of atypical pneumonia. The papers of 
hncclancl and Smetana and of Longcope contain descriptions of autopsies of one case 
each. Essentially the process was a patchy, haemorrhagic, interstitial bronchopneumonia 
mth areas of atelectasis and emphysema. Microscopicallv there was a mononuclear 
exudate in the alveoli and walls with some polymorphonuclear leucocvtcs, some organiza- 
Jcke — Med. 1 h 
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fear and distracted attention act as inhibitors and how punctual repetition of stimuli 
and familiar environment assist the physiological processes. Mindful of this, is it not 
possible we underestimate the effect on" some of the strangeness of entering hospital, 
the need for the patient to accommodate herself to its routine, to tire alteration of diet, 
and to the personalities of the nurses and their professional ministrations? Then again, 
should we not remember that barely has she become familiar with all these when the 
process is reversed and she changes back to her home with the resumption of its duties 
and, for the first time, the full responsibility of tending her baby? Hie discovert 
that her baby screams a short while after she has fed it and exhibits violent 
contortions of pain may mean little to a woman of placid disposition, or to one who has 
had the experience before and has learnt to deal with it. To one of the opposite type 
these may assume a terrifying significance and plav a great part in inhibiting the secretion. 

Another cause of failure can be adduced from the mother whose yield is extin- 
guished within a few days of the start of active secretion and whose baby is already bottle- 
fed before she makes her first attendance at the infant welfare centre. She asserts that 
she lost her milk soon after she got home and that this was clear to her because the baby 
was always crying, never satisfied and was hungry within an hour of taking the breast. 
A source of great anxiety to her was the infrequent green stools. The breasts had suras ' 
and often the child would not even attempt to feed when she tried to suckle it. She expen- 
mented with the bottle and found the feeds were eagerly taken and were followed 
sleep. In these cases the history is significant. Lactation began in the same way as w 
the successful mother, but by the fifth day the breasts were tense, lumpy, painful an^ 
unyielding. The baby’s efforts resulted in no more than half an ounce of milk being 
withdrawn. The sequela: of increased tension, breast pumping without relief an 
damaged nipples became n dreaded torture. This was usually relieved by the eighth la; 
but the baby had lost weight and the nurse had been obliged to supplement the lee -■ 
All degrees of overloading may occur, and I am anxious to emphasize that it m*. 
involve the failure of milk to escape with sufficient freedom to reduce the tension vntnw 
safe limits. Safe — because if the retention and overload persist, production declines, 
almost certainly due to excessive pressure within the alveoli upon the secretory ce s- 
Moreover, the whole breast, including the nipple, may become cedematous, a clinical ta 
which is insufficiently recognized, and the nipple rendered specially liable to damage . 
the force of the child’s suction falls upon it. This is nearly inevitable, since by reaso 
of the tautness of the skin covering the breast, the nipple cannot be drawn into a pas' 
tion of safety but rests in the forepart of the mouth where it is not only sucked but bitten 
The next stage is the absorption of the milk — there is no other explanation of it* 
appearance — and the return to the resting stage. This is the identical process which take 
place when a baby is stillborn and the breasts are not used and are bandaged to the 
chest wall. Were I asked to define criteria by which satisfactory management of the me 
fortnight can be judged, I should largely disregard statements of the percentage of inbnt- 
still being put to their mother’s breasts and ask for a conscientious reckoning of th 
frequency of “ cracked ” nipples, of mastitis, and of breast abscess. They will indicate 
the success with which overload is prevented or checked, and so the possibility of m c 
“ draught ” reflex being enabled to come into operation. 

At the British Hospital for Mothers and Babies we set ourselves this standard, 
found that relief by manual expression was too time consuming, and that teaching each 
mother on admission and before delivery was too heavy a task for the nursing staff. 
so we began tuition on how to remove colostrum during the last three months ot 
pregnancy. This ensured that the manipulations were learnt and practised daily, and 
the results were soon apparent in that the incidence of overloading was striking!’ 
diminished. I cannot tell you how prenatal removal of colostrum assists the initial out- 
flow of milk, but after we began it I found it is well-recognized as a preventive of mastitis 
in dairv farming. Since using it we have had only one breast abscess in the last I .-01 
consecutive deliveries and no case of notifiable pyrexia due to breast conditions. 
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Lieut.-Colonel Gordon E. Hein, U.S.A.M.C. : Approximately 100 cases of so-called 
atypical pneumonia have been treated in our hospital during the past eight months. They 
appear to be clinically similar but we do not know for certain whether all are the same 
disease or are all caused by r the same aetiological agent. 

They differ from cases of bacterial pneumonia resulting from recognized types of 
pneumococci, streptococci, Friedliinder’s bacilli, and there are striking differences between 
these patients and the ones we saw who had influenza during the first World War. 

Nor do these patients resemble closely, classical psittacosis. On the Pacific Coast, 
because of a large population of infected birds, scattered cases of psittacosis in human 
beings occur. They are characterized by pneumonia, patchy and shifting in type, 
cough with little or no sputum, mental cloudiness or delirium out of all proportion to 
the height of the body temperature, pulse slow in relation to the fever, leucopenia, and 
either demonstrable virus or positive complement-fixation test, increasing in titre as the 
disease progresses. A history of exposure to parakeets sick or well is often, but not 
necessarily, present. 

Some years ago we observed a group of patients with the same scattered small shifting 
areas of pulmonary consolidation or infiltration. The sputum was likewise scanty in 
amount, leucopenia was present but the virus of psittacosis could not be demonstrated. 
True the complement-fixation test was positive for psittacosis, but it was only weakly 
so and it never reached the titre found in those patients who in the past had been 
diagnosed as having psittacosis. The disease was serious and fatalities occurred. 

Then followed cases designated at present “atypical pneumonia”. Atypical pneumonia 
is on the average not a serious illness; in fact, in some patients the disease is manifested 
chiefly by suppressed breathing, crepitant rales and X-ray evidence of pneumonia. The 
temperature elevation is only slight, cough is moderate, there is no blood spitting. A 
slight headache may be present, with backache and pain in the legs, but at no time in 
the course of the illness is the patient very uncomfortable. The pulse does not seem 
to be unduly slow, nor is mental confusion or delirium prominent. The white blood 
cell count is normal or slightly elevated; the sputum is not bloody, but it is greater in 
amount than in patients with frank psittacosis. Herpes is only occasionally present. The 
disease does not respond to the administration of sulphonamide drugs. 

Interspersed between milder cases more serious cases may be observed. Retro-ocular 
headache may be intense. Pneumonia becomes extensive and the respiratory rate becomes 
extremely rapid. Moist rales appear diffusely in the lungs. The patients become 
stuporous and lie with half-closed eyes, breathing rapidly and noisily, and death seems 
imminent, but recovery has been the rule. 

Atypical pneumonia in the U.S. soldiers in England differs in no essential from the 
disease observed in the United States, though serological or other laboratory differences 
way appear after further study. 

Here are histories of four cases in our hospital in England; two had pneumonia and 

encephalitis : 


m.m ASE I vT° n October 3, 1942, J. A. M., aged 22, a private in the A.U.S., was admitted to the 
ortnopaedic service o£ the hospital because o£ an old shoulder injury. Twenty-three days 
later he developed pneumonia (October 2G, 1942). It was marked by malaise, non-productive 
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FIG. 1 (Case 1). — Somnolence and photophobia appeared on October' 31 104° 
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tion and much haemorrhage. There was infiltration with polymorphonuclear leucocytes 
and necrosis of the bronchial walls and also of the pulmonarv artery and its radicals. 
The lesions are similar to those of psittacosis. 

Since 1935 extensive studies have been carried out in the attempt to discover theatiology 
of this group of conditions. Influenza mav cause an atypical pneumonia without secondary 
bacterial invasion (Stuart-Harris) : it has not, however, been found responsible for any 
significant outbreak of atypical pneumonia. The rickettsia of Q fever, R. burneit 
( dinporicn ), was responsible for 15 cases of characteristic atypical pneumonia among 
laboratory personnel at the National Institute of Health in 1940. It has not been found 
causative in other outbreaks. The virus of psittacosis is now receiving much attention 
as an teriologic agent of atypical pneumonia. The virus has been discovered widesprea 
in pigeons and other birds 'in South Africa (Coles), Iceland (Bedson), Australia (Burnet), 
England (Andrewes), United States (Pinkerton and Swank, Eaton), and elsewhere. It w3b 
found in domestic poultry in Michigan bv Eddie and Francis. In New Jersey, atcyer 
found the virus in barnyard fowls at the same time that human cases of psittacosis were 
appearing. A psittacosis-likc virus has been isolated from cats (Baker). Rises in annbo.y 
to psittacosis in the blood during the course of atypical pneumonia has been found in a 
proportion of cases. Smadel found such a rise in 10 out of 45 cases, Reimarin in 4 out o 
Of our cases in San Francisco, Meyer found 3 out of 50 which showed a significant 
rise of antibody' to the virus of psittacosis. An outbreak of atypical pneumonia occuit 
in San Francisco in which 3 out of 6 cases died. In this outbreak, Eaton, Beck, and ”® r50 j 
isolated a virus like pigeon psittacosis and found rises of specific antibody in the bloo 
of recovered cases. It is interesting to note that there is a close antigenic relation oelvrt ^ 
die viruses of psittacosis, meningo-pnenmonitis and lymphogranuloma venereum- - . 
occasional case of atypical pneumonia has exhibited a positive Frei test. It is 
to conclude that some cases of atypical pneumonia are due to the psittacosis-ornithos . 
virus. 


Many cases of primary atypical pneumonia fail to reveal evidence of die presence o a 
known teriologic agent, even when exhaustively studied. Eaton has recently r : c P on , 
die isolation of a virus agent from such cases by using die eastern cotton rat. Mo* an 
Horsfall reported isolation of virus from atypical pneumonia cases by using the mongo 0 -'- 
It would scent that the cause of most outbreaks of atypical pneumonia remains to >- 
discovered. It is probably a group of conditions with different tetiologies. In order t0 
establish the cause of any case it is necessary' eidter to isolate die rctiologic agent during 
the acute phase of the disease or to demonstrate a rise of antibody in die blood again-' 
a known agent during the interval between acute and convalescent stages. We have 
stored serums from about 50 cases which will be tested in the future against agents y et 
to be discovered. 


In the past few years tve have observed occasional cases of psittacosis in San Francisco. 
These have been of the typical variety, severe, highly fatal and always having prior con- 
tact with psittacine birds. From I93S-1941 there were observed at the San Francisco 
and University of California Hospitals about 1 00 cases clinically characteristic of primary 
aty'pical pneumonia. Specimens frorii many of them were studied bv Dr. Eaton nnn 
Dr. Mey’er. An teriologic agent was not discovered. Three cases had a rise in antibody 
to psittacosis during the course of die disease, determined by' Dr. Meyer. During ,oc 
epidemic of influenza A in 1940 no increase in the incidence of atypical pneumonia 
took place in San Francisco. During December 1941 to January 1942 there was observed 
an outbreak of atypical pneumonia in one small army' unit. Fifty cases of acute respira- 
tory r infection occurred. They were clinically similar. Thirty had lesions in the lung* 
which could be demonstrated by X-ray\ We believe diat the same teriologic agent caused 
all 50 cases. It was not discovered. Acute and convalescent blood specimens were obtained 
in all cases. No rise in antibody to influenza A or B occurred, determined by Dr. Eaton. 
These serums are stored for future study. 

At a U.S. Army hospital in England there have been 143 cases of pneumonia from 
Tulv 1942 to March 1943. 102 of these were atypical (about two-thirds). They presented 

the same characteristics as those observed in the United States. Most cases occurred 
during October and November 1942. There were no localized outbreaks. 

Primary atypical pneumonia is of great importance at present because of its epidemic 
tentialities.' Several infecting agents have been shown to be capable of causing this 
rendition so that it cannot be considered a single disease entity. Nevertheless it seems 
'dent that tire .-etiology of most cases of atypical pneumonia has not been discovered. 
Control measures must 'therefore remain inefficient. 
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clear. Subsequent series of films have failed to show any changes in this shadow. 
Films of the sinuses showed some thickening of the mucous membrane, but examination 
by the oto-laryngologist, including, puncture and irrigation, failed to show evidence of 
active infection. 

Since November 4, 1942, he has continued to complain of headache, tiredness, and 
moderate cough without sputum. He has had a low fever of 99'6° to 100° F., usually highest 
in the afternoon, for four and a half months. This is accompanied by a constant mild 
leucocytosis and an elevated sedimentation rate. 

No cause has been found to account for the fever. Tuberculosis has been suspected. 
The lesion in the lung does not change, examination fails to reveal rales, tuberculin test 
is very weak at 1:1,000. Repeated sputum examination and culture fail to reveal tubercle 
bacilli. There is no history of syphilis, and the patient is serologically negative. There is 
no evidence that a malignant tumour is present. 

Agglutination tests for the typhoid group and brucella group are negative. Frei test 
was negative. Spinal fluid failed to reveal evidence of meningo-encephalitis. So far no 
cause for the fever has been found. The fever apparently began with pneumonia and still 
is present four and a half months later. 


Case IV. — I. G. D., aged 21, was admitted December 9, 1942, from the dispensary, where 
he had been treated for bronchial pneumonia. He had been taken ill on December 4, 1942, 
with chilliness — pain in left lower chest, cough and fever. According to the record 
accompanying him, he did not cough up blood, nor did his temperature rise to over, 100° F. 
He had no herpes, his throat was not red. Slight tenderness was present over the left lower 
thorax anteriorly and posteriorly, but no dullness, changes in breath sounds, nor rales 
were noted. A skiagram of the chest showed an area of peribronchial exudation 
still present in the left base. This persisted to December 23, 1942, but by January 7, 1943, 



the peribronchial exudate had disappeared. Blood-count on December 10, 1942: R.B.C. 
4,550,000; W.B.C. 11,650 (polymorphonuclears 71%). December 29: 5,000,000 R.B.C., 7,500 
W.B.C. (polymorphonuclears 56%). 

Since the onset he has had an elevated temperature for which we have been unable 
to find a cause. Sinuses have been investigated. There is no evidence that he has tuber- 
culosis or other pulmonary disease. Investigation of the genito-urinary system fails 
to show any evidence of infection. Kahn test is negative. There seems to be no lesion of 
the central nervous system. Frei test is negative. 

Both these young men stated that they were well until the onset of their acute illness. 
In both the acute illness resembled clinically the syndrome which we call atypical pneu- 
monia. Both have had a protracted low fever for which there is no apparent aetiology. 
Neither one is well enough to work at present. 


Dr. Philip Ellman assumed that in this discussion of "atypical pneumonia” the refer- 
ence was to the non-stereotyped pneumonias, as opposed to the well-recognized stereo- 
typed form of lobar and lobular (broncho) pneumonia. He deprecated the use of the 
term “pneumonitis” which only served to confuse the issue. 


Of the atypical pneumonias he supposed it would include the so-called “benign cir- 
cumscribed pneumonias” and the benign broncho-pulmonarv inflammations with trans- 
ient X-ray shadows, described by Scadding. Those atypical pneumonias with so-called 
‘delayed resolution” might also be included. A diagnosis of this nature was fraught with 
danger for it was essential in such cases to determine their exact aetiology. “Broncho- 
genic cancer” with surrounding pneumonia, where the pneumonia appeared to be pre- 
dominant, was by no means uncommon; pulmonary atelectasis (post-operative), abscess 
and pulmonary tuberculosis with lobar consolidation must likewise be borne in mind 
With regard to pulmonary tuberculosis with lobar consolidation, Dr. Ellman divided 
these into (1) the so-called “acute benign primary pulmonary tuberculosis” (progressive 
primary complex) so admirably described by Louria and Ornstcin: (2) adult pulmonary 
tuberculosis with lobar consolidation, attention to which was first directed bv Rist 
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fifth day of his illness (October 31, 1942) it was noted that he was somnolent and 
unduly sensitive to light. His neck was stiff, and Kernig’s sign was positive. 

The W.B.C. rose to 14,000. The spinal fluid was hazy and had a ground glass ' appearance. 
The cell count was 380 per c.mm., 77 Cc of which were polymorphonuclear cell. in 
were lymphocytes. Pandy’s solution gave a fairly heavy cloud, sugar was nign, 

100 c.c. and chlorides were decreased to 582 mg. in 100 c.c. , 

The gold chloride curve was not much changed, showing 1122100000. Culture ju e 

reveal any growth. His temperature began dropping on October 31, the end 

later (November 2, 1942) it was normal. Fever never appeared thereafter. i ' are( j. 

of the week (November 2, 1942) all evidence of pulmonary inflammation nan l H 
In spite of normal chest findings and in spite of normal temperature, l -P ^. 
remained hazy. The total cell count remained high (205 per c.mm.). AH ceil ■ 
cytes. The sugar level dropped to 58 mg. and the chloride level rose to id &• ^ 

The Kahn test with blood was positive, but the Wassermann test on blood o 
the same time was negative. ^ 

Improvement in the neurological symptoms (somnolence, P ,10 .tpP h ^'?’ JA DDeare d by 
Kernig’s sign) were first noted on November 3, 1942, and all signs naa « e( j ] on ger 
November 6, 1942 (eleven days after the onset). The spinal fluid change p 
and on November 1G, 1942, 14 lymphocytes were seen in the spinal nuia. 

. „ . . . »• l 3 Cirtric nf nP> 


10, 1942, 14 lympnocyies were seen in me . , . 0 j ve . 

By December 1, 1942, the patient had entirely, recovered. s iB n ? of neurolo; The 
ment were absent and examination of spinal fluid showed no deviation dropped from 
spinal fluid had lost its hazy appearance and was clear, the cell count nao n{ was 

its high 380 to 6, Pandy test was negative. Sugar normal > n amount, i™?. 
kept under observation until December 23, 1942, and was then returne 

Case II.— F. C. F„ aged 34, also a private in the A.U.S., entered the .! 1 I ° s P 1 s ta c I h a? a ° C erfr^ 
28, 1942. Seven days before entry he had become sick with a mild lime. the tr unh. 
by coryza, sore throat, and a discrete maculo-papulo-pustular er P The day before 

which at first was suspected of being chicken pox but apparently u a. ot j chilliness. 

admission, the sixth day of his illness, he developed a non-productive coug ^ a hlS h 
dizziness, and fever. On entry (October 28, 1942) | he was acutely ll ., “ r j g ht lower 
fever (T. 105° F.) and evidence of pulmonary consolidation was presen .in i ulmo narv 
and left lower lobes. Pulse-rate was 125 per minute. The day after O et ° ea {j ache and 
symptoms, in spite of a drop in temperature, the Pntmnt complained two 

became increasingly confused. Because of urinary difficulty he ' v ' jca ]]v. he fa lIed 

occasions. On October 30. 1942, Ins neck was stiff. Othenvise, neurologic . 
to present anything significant. 


o present anything significant. ivmohocyles- 

On November 2, 1942, the spinal fluid was clear, the cell count showed e P en tiall'’ 
The Pandy test for globulin was positive. . Sugar „and chloride Jevels^wc^ failed 

_ 1 J 11 rtnlJ on run yunc fli 


T Sugar and chloride levels were cssenu 

normafand the coHofdal gold "curve"was flat, OO^OOOOOOO. Cultures from the fluid 
to reveal any growth. 

The white blood cell count was 13.000 on four 


aft?r e admissioTit%rac h erV6,000“prr-^ cmm.’ with 

X 2) spi^i r0 “^ c lea n ° ^ t*'c o n t ad n ed Kigali Sugar was 59 mg. P« 

100 c.c. He was discharged on December 20, 1942, as well. 

. wjioic» 

Comment. — We have had 100 cases of so-called atypical pneumonia. Un ti ^ 

the cases were mild. None have died. During the period in which these c ‘ in?0 . 

been observed,, there have been two patients with pneumonia complicated by srated 
encephalitis. Serological laboratory tests have not been available, so 't fnnnoi 
Aether these cases 8 have a different aetiology or whether the .cnccpha h « Epical 
central nervous system involvement as a complication of the prevailing winery oi .1 
pneumonia. ■» i on <r- 

I would also like to recount the histories of two patients with pneumonia an 
continued fever. 

CASE m- R. H. S Xtsfbelaribout OctobeA^dth chfufneTs^nd feve°^S]| 

SSl!fer?ed a to' 0 “r holK buf he had none when h^’lfrrhred^nd has had no evidence 

^Up^o^arrNal^at^ “j^j^J^^vhh^ccasionid^attacks raS^ hemd^acUon™nd%alpff'a^eP' 

Admission^ternperature was hyper ,rophic rhinitis and slight 

Tlie physical examination except for eviae^ ^ noteworthy The w.B.C. on entry 

TS snafsffx tstssrsMS s» 
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Section of Otology 

President— F. C. Ormehod, F.R.C.S. 

[March 5, 1943] 

Audiogram Interpretation and the Fitting of Hearing Aids 
By Major Edmund Prince Fowler, Jr., U.S.A.M.C. 

Few, if any, otologists know enough about the fitting of hearing aids; many do not 
know enough about the tests for hearing which are so essential for a proper fitting. The 
otologist must learn enough to control the hearing aid industry just as the ophthalmo- 
logists now control the fitting of glasses. To do this he must thoroughly understand 
audiometry. “Snap” diagnoses arc possible using a single tuning fork, but modern 
medicine calls for accurate quantitative tests. It is impossible to-day to follow, accurately, 
the progress of a patient or compare one test with another, without audiometry. Not 
to make an audiogram on a patient complaining of defective hearing or tinnitus is like 
omitting refraction on a patient complaining of defective vision. The more reputable 
hearing aid firms find that the audiogram permits them to rule out many of the possible 
combinations of amplifier, ear piece and battery power. If the physician cannot do all 
his own audiograms he should check the first one or two tests after they have been made. 
It is not wise for a physician to leave all his audiometry' to a technician. They rarely 
have the training for critical analyses. 

There are several technical details in the construction of audiometers and their use 
which arc not understood even by otologists. Several workers have constructed 
audiometers and quite naturally they have selected their own zero levels. The basis 
for these levels is often obscure. Different kinds of graph paper for the recording of 
audiograms have been used (fig. 1). This made rapid comparison nf audiograms difficult. 
The situation has now been remedied for commercial machines' in the United States. 
The Committee on Hearing Aids and Audiometers of the American Medical Association 
and the American Bureau of Standards have agreed on a standard audiogram graph 
form and a standard zero level for commercial audiometers (Council of Physiotherapy, 
1939). The new standard zero level (called average normal hearing) is so close to the 
original Western Electric level (Fowler and WegeV, 1922) that the difference is negligible; 
The Maico Company has also used a similar graph and zero level but they complicate it 
with per cent, lines (fig. 1 t>). 

It would greatly facilitate the reading of audiograms if the right and the left car 
were recorded with the same symbols hv everybody. For many years Fowler (1929) 

has designated • • for the right car and O O for the left car, for air 

conduction, and [ for the right BC and ] for the left BC. It will be noted that a 
solid line is used between the dots for the right AC and a broken line is used between 
the circles for the left AC. No connecting iines arc employed between the BC readings. 
The above symbols are used in this paper except for fig. 1. They permit facile reading 
and recording of the important limens even if all four readings for a single note 
arc the same. An (X) is not used because one is so apt to write it carelessly (fig. Id). Use 
of red and blue makes journal reproduction difficult but is useful at times. 
When colours are employed, red should be used for the right ear, “Red — Right” makes 
for easy recollection of the symbols. 

It will be noted that both air and bone conduction readings are recorded on the 
same graph (figs. 4 B , c, n). This is essential for quick and easv interpretation of 
audiograms, whether they are being used for the fitting of hearing aids or simplv for 
routine otological work, such as diagnosis, prognosis, and the recording of change 
following treatment. Those who omit bone conduction readings from their audiograms. 
Juke — Otoe. 1 
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Dr. Ellman's final inclusion in the category of atypical pneumonias was Loefflers 
syndrome - ’ of fleeting pulmonary infiltrations with cosinopliilia. 

Cases — including both civilian and military sick — had come under Dr. Ellmans cate, 
some of them being sent in as “Pyrexia of unknown origin". They occurred in the' winter 
and spring months when respiratory diseases showed a peak rise. He describe n 
such cases and showed serial skiagrams, illustrating varied forms of pulmonan in 
tion with rapid resolution. Two of the cases closely simulated pulmonary tubercu 
and one suggested bronchiectasis but the subsequent broncliogram rvas^ complete ' u e 
tive. All cases showed a striking disparity between the scant physical signs and e n> 
parativelv extensive degree of X-ray lung parenchymal infiltration. They had a 9’ 
productive cough, high fever, dropping by* lysis, litde disturbance of respiration an 
parativelv slow pulse, so much so that on two occasions typhoid was suspecte . 
of the limbs was common, leucocytosis rare, the sedimentation rate markedly ran ^ 
showing little response to sulphonamides. Dr. Ellman supposed that tliese " cre t £ 
to die cases described by Captain Brou n and Lieut.-Colonel Hein and he 1 1 ^ 

more frequent use of portable X-rays for skiagrams of die chest in cases ot a c^ j n 
piratory illnessses during epidemic periods would probably disclose far more 
this country. 


Dr. H. Joules: At the Central Middlesex County Hospital all cases of P" cu 7®”‘^ 
adults are segregated in two wards and careful investigations are carried out. c 
approximately 220 cases annually from a civilian population of 250,000. ^ 

An analysis of 57 cases, seen in the last three months, shows that 2S were t ™ e entten 
pneumonias, from which a pneumococcus was obtained which could be typed. 
had typical pneumonic consolidation, with a typical pneumonic onset, but no ^ 

that could be typed. Twelve fell into the category of primary atypical P nel “\ noI 
the first group an organism had been obtained, in certain cases, from the b . 
from die sputum; while in the second group blood and sputum examination n. > ^ 
to reveal an organism. Lung puncture had been tried in a few cases, 
that this method should be used in all patients before asserting that consoliaau 
non-pneumococcal in origin. Chemotherapy may sterilize the sputum >u 1 t0 
not die lung. Many of die patients, of course, have had some chemotherapy p 
admission to hospital. . 

It seems possible, in the light of our present knowledge, that atypical 
may give the same signs and have somewhat the same mode of onset, as pneunm 
pneumonia. 
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quantitative differentiation ofEiei-vn^ m 'j S b . a ^ tbc advantages of audiometry, i.e. the 
sav that bone conduction testy niv> ;^-, C ° nC l,ct,on nnd mixed deafness. Manv observers 
the standard for differential dhnnnc; CCUra | e ? nd d 'H r,cldt to reproduce but they are still 
the question of whether a lion^m f 'T { they help a great deal when it comes to 
aid should be selected. To be sum I uctl0n hiring aid or an air conduction hearing 
as air conduction tests but thev V ,0,,c conduction rests are, as a rule, not as accurate 
--which they supplant (Fowler, ^ 19^9)"^ m ° rc accurate than the usual tuning fork 

guarantee that thev will rf !!l C .!f rS arc l ’ sed ' r rnust be remembered that there is no 
aids have been recomn miXT ca i ibrated - On numerous occasions hearing 
machine which was not wortind 61 ' nf>t , nccdcd because of an audiogram taken on a 
Soldiers, sailors and airmen hnJ °, n a . “?<*&» «wl >" a noisy place, 

simple routine to avoid these mluitv?'; ™P ro P crI y classified for the same reason. A 
ti test on a patient This ‘ c ' .,*? tOT t1c operator to test himself before making 

is in good order, but it will -ds .''' no ! on '. v te 'l the operator if the machine itself 
noise over 20 db is ores cm if ,„;u ,^ HC an lde '? °f the testing conditions. If a masking 
his hearing is normal. 15 tn on , 11 ° ?PP arcnt ’ n the audiogram of the operator prodding 
receiver with a sponge rubber facing * S thC arnount of noise sh ut out by a tightly fitting 

disadvantages, more partic'uHrfJ riY!? l)CC j • found to have few advantages and several 
a poorer ear. Mistakes nmi/ fJ. sound 18 too often heard in the better car when testing 
fitting of the waxed cotton n i,,„ m j tanc ln S waves or may be due to either the poor 
the walls of the room or fJL ^’1 l -' SCt ! . n t , 1e Stockholm method, or to reflections from 
(1940) in this same Taper Zh > ^ CCts . ln *V°° m : Other patients, shown by Sjoberg 
typical loss obtaincd P from vaselinil ! ^ stIoned the reliability of the audiometer, showed a 
patients would have shown ZZ "Z cotton .P '»gs.' It is doubtful if any of these 
with the more proper method f e audiograms if tested again bv the same method or 
when the ^ dcafc “d ear as' must have been done 

grams, forks were no heard , “n f ° rks ,’ for l S J 7iber g reports that in spite of good audio- 
loud speaker attached to Z iL- ’ ° f th - at the 7 ' vere heard for very short intervals. A 
testing of hearing aids Anv 1 lometcr . ls V sefuI for testing binaural hearing or for the 

“”"" ins ’ 1 

voice and whisper^tMts ^for fio-i f factor . r °om noise is even more important in the 
voice and whisper tests masking* *7 SS * tr n 111 tests w * dl tbc audiometer because with 
In a series of Experiments in E 1 , 01SCS affcct not °”ly the patient but also the examiner- 
author that 20 db of noise in ti sol,nd 'P ro °fc d room it has been shown by the 

to hear the voice two or M J f ? f \ hc e - v "”"" er makes it possible for the patient 
the examiner was the 12 wh “ noise in the ears of 

threshold raised the voice of thn ,10!Sc . in lbe ro °ni. This means a noise 20 db above 
examiner raised the voice so *ir h k.'° ! ° db ' - 40 db in the ears of the 

Greater noise in the cars of the iear< ^ . tbi ee to ni ne times farther, i.e. 10 to 20 db. 

each 20 db increase (Fowler, 1940),' ' ** rniSed t le V01ce > but uot quite as much for 

40 2 db d ^n°thf r Mrs d oTtlmTxam 1 n^ rS m °!t th - C mn ’ i f r , had little effect on whisper, but 
to three times as far. Voice -inr) , .1 - adC K P oss . ,b l e I° r the patient to hear him two 
enough for any quantitative nurn n 1S ? er tCSt | 111 3,1 ordinai y office are not accurate 
of hearine aids has to hr mart" DTC °^ ten exfre melv misleading. Comparison 

k*™ nas be mad e under more constant crmrliti^c 'WL — - useful 


of hearine aids In be x ° tten exrreme, v misleading. Com 

constant condition for hearin- tcZ'u ZTZ CO - nstant , conditions. The most - 
proofed room, whether the test is for* Ht-io-n e 9 u,et suc h as that obtained in a sound 

s. ? sssr T, r ,; -' h 

-is, 

sr« (sg-tte m ^ 

The usu.il clinic environment than by aSliomaric iest'. ltv n“rf,S,| 1 "'i?*o3d S 
possible to convince the military authorities that necessary in trumcEts should b'-' 
procured and enlisted men trained to do this work. One of the greatest draw nck^ has 
to ^ justified sound-proofed rooms, but even this may K be imponant enough 

Since sound-proofed rooms are very expensive, it has been suggested that audiometric 
tests should be done with a constant masking no.se as background. In practice this 
brings up new- difficulties, particularly in diagnosis, for patients with nerve deafness 
hear loud sounds differently from patients with conduction deafness. Thev often, because 
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all-round purposes and especially for diagnosis and prognosis. If he can interpolate 
it for speech, the tests and special apparatus mentioned above are often not necessary. 
Steinberg and Gardner (1937) have' constructed tables for the importance of various 
frequencies in speech. These figures would indicate that an audiogram should be weighted 
for the importance of various frequencies in English as follows : 


250 500 1,000 2,000 4,000 S,000 

2% 15% 20% 34% 26% 3% = 100% 
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FIG. 3.— Rough diagram of the salient frequency 
characteristics of the various vowels and consonants as 
they would look on the usual audiogram chart between 
30 and 40 decibels, the level of average speech. .(Inter- 
polation from Fletcher, “ Speech and Hearing,” 
London, 1929.) 



FIG. 2. — Sound level meter manufactured by General Radio ; also called a decibel meter. Note microphone in upper right- 
and comer. Gross changes in 10 decibel stops are fixed with the dial on the left and the final readings of fluctuation in sound 
fc read on the voltmeter. If the sound is too sharply peaked to read when the switch under the m"ter is on “ Fast ” the 
caks can be ironed out and the summation of the power of the sound can be read off the Slow circuit. [Crown Gopyright.J 


The high weighting for 2,000 is important but clinical observatories indicate that the 
weighting for 4,000 is probably too high. After some years of study of patients with 
defective hearing, E. P. Fowler,” Sr. (1942), has modified these weightings to 

250 500 1,000 2,000 3,000 4,000 8,000 

3% 15% 25% 30% 15% 10% 2 % = 100% 

To understand these weightings one should study the tables of Fletcher (1929) for 
the characteristics of the vowel and consonant sounds (fig. 3). The importance of the 
1,000 to 3,000 pitch range becomes at once apparent. At least 70% of the 
intelligibility of speech appears to be dependent upon this region. For example. 
Patient (A), in fig. 4, has difficulty with hearing in spite of the fact that five octaves of 
his audiogram are close to normal. This patient obtained no improvement from a 
hearing aid because it was impossible to improve the hearing for his nerve deafness in 
the high notes to a better level than he could hear them without the aid. Patient (B), 
fig. 4, with a slightly greater loss and a much greater disability, had marked improve- 
ment in hearing if he wore a properly adjusted instrument, especially when sitting in 
conferences where he had been previously handicapped. The difference in these two 
patients is almost entirely in the 1,000 to 3,000 range'. They were both men over 70 
With deafness due to quinine. They both made the often heard statement: 1 can hear 
very well but I cannot always understand what people say." They heard the low-pitched 
June — Otol. 2 
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o recruitment, 1 hear loud sounds quite as loud as a normal person. If we try to ascertain 
the hearing level of such a patient, using a background noise, it would be impossible 
to know at what loudness to set the background noise so that it would not mask out 
the test material. The impedance of a conduction deafness is, on the other hand, the 
same for all intensities — such a patient will hear better in a noisy place and is notoriously 
caster to fit with a hearing aid. Ground noise will not bother him as much as a norma! 
person. 

There are a few other facts that arc commonly not appreciated by inexperienced 
audrornetrists. In using masking noise to cut out the untested ear, it is essential to 
Know its loudness, for it must be remembered that any' sound over 50 db in loudness 
shakes the whole head enough to be appreciated in both ears. Too loud masking in 3 
poor ear will interfere with bone conduction tests of a good ear. Tor example, 75 do 
of masking noise applied to a totally deaf ear will reduce the hearing for both att 
and bone conduction of a normal ear on the opposite side of the head to 25 db. Too 
loud a hearing aid on a poor ear will produce masking of an opposite better car. 

For some reason it has been generally supposed that a high tone loss necessan' 
means a nerve deafness. This is not the case. For proof see Fowler's experiments "it 
lead shot weighting the umbo (1928), or Loch’s experiments with the Eustachian tube 
(1942) or experiments with cotton on the external meatus (Fowler, 1940). A sudden top 
in the high tones, however, is pathognomonic of a nerve deafness, as is of course recruit 
ment of loudness ” (see footnote). 

But to ascertain these things one must use an audiometer in a sound-proofed room, 
this necessary'? _ , 

It is generally' agreed that the most important function of the ears is the reception ft 
speech, and it is agreed that testing with voice and whisper in the ordinary "A 1 ' 
inaccurate because it can hardly be reproduced minute to minute, certainly it csnti 
be reproduced from day to day' or from individual to individual. But the voice 
be satisfactory for certain quantitative tests if it is controlled bv mechanical devices. * 
device of this type is the gramophone audiometer, usually used for testing several „ 
at one time (Fowler and Fletcher, 1926). The records from this machine can be p' ac “ . 
an ordinary spring-driven gramophone and, except for the scratch of the needle an 
mechanical quality of the voice, it is a fairly satisfactory way to compare hearing ams. ^ 

A better method is to use a sound level meter in a quiet room (see fig 2). ” 1 . 
little practice, watching the voltmeter of this apparatus, one can govern the j nten! • 
of the voice so that the summation of the power put out does not vary more than 
or three decibels for a spoken number or other selected words and not more t ‘ 
five decibels for unsclccted words. If a mistake is made and the voice is inadverten 
raised or lowered more than a few decibels from the level desired, that particularity 
word can be discounted. Using this apparatus, it is interesting to note that the untrau 
speaker lowers his voice for certain numbers such as 50 and 60 and raises his ,0 
for 40 and 4, &c. Watching such an instrument efficiently shows up many 01 1 
discrepancies which used to bother -us while comparing hearing aids. It is 111 " s 
instructive to watch an untrained examiner for example raise his voice instinctively 
he moves away from the patient so that at 10 or 12 feet distance the decibel roc 
indicates the same degree of loudness readies the patient as at 2 or 3 feet distance. 1 
prospective hearing aid customer is of course delighted at the distance at wnicn 
can hear the examiner, but as a rule, tests of this type give a false impression or 
actual improvement in hearing obtained. For the testing of hearing aids a sound > c 
meter is more useful than the gramophone audiometer because the voice is more nntu ■ 
and the patient can judge the quality of the tone reception, , 

A third method for evaluating the capacity to hear speech is to interpolate 1 
threshold audiogram for speech. This is the best method for the average otologr f _ 
If he has a threshold audiogram for air and bone conduction it is most useful 0 


l Recruitment of loudness is a phrase that has been coined by Fowler (1936, 1937) for the phenomenon exiui" ^ 
nerve-deafened patients provided their deafness is not complete. It is best illustrated by loudness balance "y. 

I nrScnt who has normal hearing on one side and a nerve-deafened car, for one or more notes, on die other. ^ 
soSmdof a given note is binaural lly balanced in 5 rc .10 db steps it wall be found that the patient will ter the somt^ 
fnl? nerve deafened ear at the same loudness as in the normal eat soon after the threshold is passed in the “ S “*'X. C5S , 
mhe h-dance point trill usually be not more than 5 to 15 db above this threshold. After this, no matter what th<tloote« 
The balance P , . t 3S / oud t, y the nerve-deafened ear as by the normal ear. If the nerve deafness involves ser 
sounds vdl be tu : tu rone ; s use d f or the test, the patient may remark, when a loudness balance lias been reached 

WrV.'i Sst sound does not have the same pitch in the two ears but that it is equally loud. , f nc d 

that the test souna fhe experiments mentioned above, where a normal ear is used for control of a deafen 

It can be deduce , n erve-deafened patients must hear loud sounds with the same intensity as normal perm 

ear in the same patmru, that if £ oth thdr ears are deafened. It is a well-known fart ’that elderly penP 1 '- 

soon after ^ 'jf^^one moment do not hear speech and the next moment complain that a speaker is shouting at them. 

when 1 actually the vmce h^been^rtusrtl )2jjruitment of loudness phenomenon is that the Sth nerve and its end-otCTM 
The probable explanation to other nerve. It is thought to be due to a “ recruitment” of nene hot 0 

elsewhere hi the codifea than at the optimum resonance point. 
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vowels but not the weak high-pitched consonants so they could not understand speech 
unless it was over their threshold. Then, due to recruitment, they heard very well. 

Ordinary speech in a quiet room reaches the human ear at a level varying from 
30 to 60 db, making an average of 45 db over normal threshold. It can be well 
understood only about 15 db below this level, i.e. 30 db. From tables in Fletchers 
book (1929), Speech and Hearing, fig. 127, page 272, it can be seen that 78% of 
articulation is correctly interpreted when heard at an average level of oO db above 
normal threshold. But at 25 db above normal threshold only 30% of articulation is 
correctly interpreted and at this level or below, speech is of course so unintelligible 
as to be useless. All thresholds are raised by room noise. 1 hese facts are useful in 
ascertaining whether a given patient can successfully wear a hearing aid. Another 
example is given in Patient (C), fig. 4, who had a conduction deafness of about 40 db; 
she was a girl of 21 who probably had otosclerosis. She gets a great deal of satisfaction 
from a hearing aid which seems to work at all distances. Patient (D) was a man of 56 
with a nerve deafness of unknown cause. One ear’s threshold audiogram is of the same 
order as that of Patient (C) but he gets no help from a hearing aid for ordinary use 
because he must adjust it very delicately for distance and the voice of the speaker. As 
a matter of fact he gets on very well most of the time in spite of his deafness; while 
Patient (C) is markedly handicapped without a hearing aid. The reason for this is 
that Patient (C) must have spoken voice reach her ear at least 40 db above the normal 
30 db average threshold for articulation. This means that she must have speech 
amplified to an average of 70 db above threshold before she can understand it in a 
quiet room. Patient (D) also has a 40 db deafness, but it is a nerve deafness and due 
to recruitment he needs only to have speech amplified 7 to 10 db in order for him to 
hear it just as loud as does a normal individual. 1 This means that he only needs to 
have speech amplified to a minimum of 47 to 50 db which is very little louder than 
the average for ordinary speech in a quiet loom. If it is less loud than this he may still 
hear enough to understand. Most of us speak very much more loudly than the minimum 
necessary for the speech to be understood and usually we do not speak in a quiet place 
so that we often speak at an average level of 55 to 75' db. Patient (D) lived and worked 
in an environment which allowed him to get along pretty well and therefore the expense 
involved in buying and keeping up a hearing aid is hardly justified in his case in 
spite of the fact that his threshold audiogram for air conduction appears to be the 
same as that of Patient (Q. 

For the above examples, I have selected patients with fairly pure nerve deafness or 
conduction deafness. If a patient had a mixed deafness, a hearing aid would have 
to be fitted with both the impedence in the middle ear, and the recruitment of loudness 
of the inner ear, in mind. If a conduction deafness component is present it is never 
overcome so that there is never complete recruitment of loudness. Air conduction 
hearing aids of the modern vacuum type are much more efficient than bone conduction 
aids and it is also much easier to change their frequency characteristics. The only 
patients who prefer bone conduction to air conduction hearing aids are those in which 
there is a marked impedence in the middle ear and little superimposed nerve deafness, 
re. those who have exceptionally good bone conduction. The only reason that hearing 
aid companies have been able to exploit bone conduction aids with such marked success 
has been that conduction deafness is very common and the uninitiated patient feels that 
iE a bone conduction aid has helped a friend it must necessarily help him. 

No discussion on the fitting of hearing aids is complete unless we discuss the patients 
for whom no hearing aid, or at least no electrical hearing aid so far invented, is suitable. 
These fall into two classes. (1) No patient with a deafness which, on the average, is 
less than 30 db above normal threshold for the speech range will be helped by a hearing 
<ud- (2) If he has a deafness over 85 db for this range, he will rarely be helped unless 
be has worn a hearing aid while his deafness was less pronounced. 

Strangely enough, very hard of hearing patients can use the old-fashioned speaking 
tube with considerable benefit. They are often elderly people who are frightened bv 
the mechanics of adjusting a complicated electrical device. It is often wise to recommend 
a speaking tube for very deaf individuals at once, rather than to fuss with a machine 
which is bound to be unsatisfactory. 

Otologists should also acquire the technique of “selling” the idea of wearing a hearing 
aid to the patient. It must be remembered that the patient comes to the phvsician 
lor medical advice. The prescriber of a hearing aid should know the hearing-aid dealers 
in Ins locality and the types of instruments available. It must be remembered that 
many patients receive a profound psychological shock when a hearing aid is prescribed 
• "arc been known to commit suicide. It is rarclv advisable to definitely advise a 
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The test now in use is the ability to hear the forced whisper at 20 ft. in each ear. 
This has long been recognized as being inaccurate and inconsistent as a measure oi the 
capacity for hearing under flying conditions. There are many variable factors in the 
technique of this test. These include such things as background noise, the voice of the 
examiner, or the place in which the test is conducted. Each ear is tested separately and 
if a hearing defect is found in one it is assumed that the candidate cannot hear efficiently 
under flying conditions through telecommunication channels. This is not necessarily 
true, as the test so performed and interpreted is not a fair test of the actual hearing 
efficiency of the person. It is certainly desirable not to accept candidates whose auditory 
defect is such that will prevent them from hearing efficiently their Radio-telephony, Inter- 
communication or Wireless telegraphy; at the same time it is a waste of good material 
to reject those who do not strictly come up to the 20 ft. forced whisper test. 

An attempt has been made to make a test for the efficiency of hearing reproducing 
Service conditions as nearly as possible. In the new test the number of variables is 
reduced so that the results may be comparable when the test is carried out by different 
observers at different places. Pure tone audiometry, though accurate, is time-consuming 
when a large number of candidates have to be examined. Acoustic conditions are not 
standard and consequently results are variable. Even assuming that a candidate has a 
normal audiogram it does not tell us whether he will be able to interpret speech under 
noisy conditions such as he will meet in modern aircraft. Intelligence, aptitude, recep- 
tive powers and listening are essential factors. 

The .basis of our proposed tests consists of two parts: (1) A test for overall capacity 
to hear speech in the presence of noise using both ears at once. This we can call the 
efficiency test. 

(2) A test designed to show the amount and type of hearing defect in each ear separ- 
ately. This will be a modified form of audiometric examination and will give a rough 
estimate of a subject’s threshold at four different frequencies. This will be known as 
the pure tone test. 

Application of the new tests . — The suggested application of the new tests is as follows, 
although experience may show that modifications are necessary: 

Ci) All who pass the efficiency test are fit for some form of flying duties as regards 
hearing per se, though they may of course be rejected on the grounds of certain 
aural diseases such as active C.S.O.M., or otosclerosis. Thus candidates either pass 
or fail as far as the efficiency test is concerned, and there are no intermediary grades. 

(ii) By means of the pure tone test the candidates who have passed the efficiency test 
are divided into two groups, “ A ” and “ B ”. Group “ A ” will consist of those who 
are shown to have normal hearing in both ears. In addition it will include those 
candidates who show some hearing loss, but whose results, taken in conjunction 
with the clinical examination, suggest that there is no greater chance of their 
hearing efficiency deteriorating during flight than in the case of a “normal” subject. 

Group “ B ”, on the other hand, will contain all those subjects who pass the 
efficiency test and satisfy the clinical examination, but who do not come up to the 
requirements of Group “ A ”, 

If. is suggested that those in Group “ A ” are eligible for employment where the highest 
auditory acuity is required. Group “ B ” would be eligible for any other form of flying 
duties. 

Detection of deterioration of hearing during Service life . — By means of the pure tone 
test a permanent record of the hearing in each ear can be made for comparison with the 
hearing on a future occasion. This would be a more accurate basis of comparison than 
any now available. If applied to the candidate on selection and then at any time during 
his flying career it forms an easy method for assessing any gross deterioration that 
may have occurred in the interval. 


Description of the Tests 

The efficiency test . — In this test, speech is sent into a pair of telephones worn by the 
candidate and he is asked to write down what he hears. The speech is accompanied by 
a high level of background noise which approximates in intensity and spectrum to the 
noise heard in aircraft. This background noise serves two purposes. Its primary object 
is to help simulate the conditions in which the candidate will have to work if accepted 
u a,r crew duties. In addition it serves to mask any ambient noise which may be present 
' v h®n the test j s carried out. The speech material used consists of lists of English mono- 
syllables dictated to the candidate. These word lists have been carefully compiled to 
give an adequate representation of the sounds which occur in current English speech 
experimental work has shown that the ability to perform such a sound articulation test 
ls gjosely correlated with the ability to receive sentences. 

the test is marked by counting the number of sounds (not words) which are correctly 
recorded by the candidate. The telephones worn by the candidate are mounted in 
j service pattern headband fitted with sound-excluding ear pads. The word lists are 
delivered to both ears of the candidate. 

fi i,n the prototype equipment, provision is made for the testing of ten people at one 
wrn^,m Ut n SW ; tche L are provided so that, if necessary, fewer than ten can be Wed 
1 'pj 0ut htleotmg the strength of signal delivered to each pair of telephones. 

tone test . — This is designed to give a very gross estimate of the pure tone 
inSn^t ?m of the car >didate. Pure tones of different frequencies are recorded nlP different 
ear hv on gramophone discs. The pure tone signals are reproduced at the candidate”® 
the ot the f ame re play s - vstem aE used lor the “efficiency test” In ths tes? 

siimaffroin the 1 candidate’s ^ight ear'to^hkf left- ° re pr ™ ded *>r hanging the 

become apparel something like 3 ’ 000 candidates certain broad facts have 
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hearing aid upon the first visit of a strange patient, unless he specifically comes to 
a physician for help in the selection of tin aid. Confidence in the physician must be 
established before wliat most patients consider a drastic step, is promulgated, h is good 
policy to have, a high quality aid in the office. A semi-portable one with base and 
treble adjustment and which works on bouse current, is usually the best for this 
purpose. Some audiometer manufacturers attach a microphone to the amplifier in their 
instruments. 1 his sort of hook-up is, to all intents and purposes, a high quality hearing 
aid. Either method is useful in accustoming a patient to amplified sound, and, incidental!), 
reduces the strain upon the examiner’s voice. * 

Usually it is better to recommend a lip-reading teacher before recommending a 
hearing aid because few patients will learn lip-reading after they have acquired hearing 
aids. Incidentally, here again it is wise to recommend a specific teacher or class and if 
possible make an appointment for the patient or the advice will often be ignored. 
Finally, when the physician is sure that the idea of a hearing aid will be accepted- 
the arrangements for procuring one arc begun. Meanwhile two or three audiograms 
have been obtained so that a knowledge of the fluctuation of the patient s hearing is 
available. The improvement of hearing with the office microphone hearing aw is 
discussed and perhaps re-demonstrated. The probable type of instrument for > c 
patient's hearing loss is decided upon and the names and addresses of not more i ® 
three, preferably only two, hearing-aid companies are given to the patient. The approac 
is, now, not whether the patient should obtain the hearing aid but which of t c 
two types of instruments is more suitable. A final check of the instrument fC cCt 
should be made by the physician before it is purchased. Dealers who 3 
not co-operative, in sending their instruments to the office so that comparisons on 
final selection can be made are not likely to get sales through physicians. Fortuna 
the differences in mechanics of the higher quality hearing aids do not vary much a, 
the final selection of the patient often depends upon the shape of the case in 
the mechanism is mounted or the personality of the salesman who demonstrated i t ra 
than an actual difference in performance. It will be noted that the patient is s 
to the denier rather than having all of the adjustments made in the office of 
physician himself. It is too time-consuming for a busy surgeon to try all the P°‘ 51 ' 
combinations of amplifier, receiver and battery power. As a rule, the dealer can p 
together the most satisfactory combination in a shorter time. They are always m 
familiar with the mechanical characteristics of their own instruments. ( j ]C 

The physician should also make, or have his assistant make, the plaster cast of 
external auditory' meatus which is so essential for the efficient performance ot 
modern air conduction hearing aid. Because this has been left to dentists and hear! ' ®. 
aid salesmen, several accidents have occurred. There is one case on record where pin- 
was poured through a perforation in the drum and a radical mastoidectomy was ncccss. . 
in order to remove it from the middle ear. , , j 

Testing of hearing, psychological approach and knowledge of the hearing-aid 11 
and the making of casts are not enjoyed by' some otologists. The whole procedure is ' . 
much like the fitting of contact lenses and will therefore probably be done by those v 
are particularly inclined toward this type of work. We should all look forward to t 
day' u'hen hearing aids are fitted as efficiently and worn just as casually as are spectacles 
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of every type. Suitable preventive measures for those operating various weapons have 
still to be found and adequate steps taken to keep as low as possible the number who, will 
have just claims for pensions for damaged ears after the war. 

It may be asked why more was not done, firstly to keep the aural unfits out of the Army, 
secondly to provide hearing standards that were a measure of a man’s auditory acuity and 
of use for comparative purposes at all times (instead of the present standards which are 
an insult to any self-respecting otologist); and thirdly to place men in employment within 
the Service appropriate to the condition of their ears. There are many reasons why 
none of these things have been done but they are not relevant to the subject under 
discussion and they will not be elaborated. I will, however, remind you that, rightly 
or wrongly, the admission to the Army of men with certain aural defects has from time 
to time been determined by the need for men in the Services and the man-power avail- 
able to meet this need. As for the Hearing Standards, these were intended as a guide 
for Civilian Medical Boards and Unit Medical Officers and were never designed for use 
by specialist otologists. Will those of you who have been humiliated by terse notes from 
battalion medical officers demanding the standard of hearing or medical category please 
accept apologies. 

The correct placing of men with ear disabilities in the various arms and in suitable 
jobs within those arms, is perhaps the most important problem. As no attempt to solve 
this problem was made prior to or during the first years of the war, a wholesale sorting 
out at this stage would almost demand a temporary cessation of hostilities while it were 
accomplished. Many and varied suggestions for employing the deaf and partially deaf 
have been made. One combatant officer produced a scheme in great detail for the 
formation of a deaf battalion in order that those so afflicted might make their just con- 
tribution to the war effort. Working on the assumption that many of the horrors of 
war were the result of noise it appeared to him that there were many advantages in 
being deaf. Likewise if men had learnt to depend on sight and their other special senses 
they would be more alert than those who waited to hear something. The scheme was 
praiseworthy and ingenious but not practicable. 

Another line of approach suggested is systematically to test audiometrically the per- 
sonnel of individual units and then rearrange the duties according to each individual’s 
ability to hear. An audiogram has an almost magical effect on the layman and many 
unwilling commanding officers will readily co-operate, however great the inconvenience, 
once the significance of this mysterious chart has been explained to them. The lack 
of audiometers and a fear of the chaos which might follow their unrestrained use 
prevented this suggestion materializing. 

There is, however, not the slightest doubt that more careful aural selection early on. 
and to some extent at the present time, of personnel for certain units would have resulted 
in greater efficiency. Investigations are at present being undertaken to collect reliable 
data on which to base recommendations for the selection and protection of R.A. personnel. 
It is hoped these researches will be fruitful and the results suitable for publication in 
due course, but we are resolved to have facts and not impressions before advice is given. 

The advance of specialization has led to such careful analysis of the individual 
soldier that he is in grave danger of being assessed in terms of his separate systems 
and senses, while the composite human being receives scant attention. “ He is no 
longer an individual man but a jumble of scientific data.” 

This is the view held by certain senior administrative officers and much evidence 
can be produced to support it. Modern warfare is most intricate and highly technical 
and specialists of every type are essential to the present-day Army. In the selection 
of these specialists much help can be derived from the wise application of medical 
knowledge. At the same time it is of prime importance that the first function of the 
Royal Army Medical Corps should not be forgotten, namely “ to provide for the General 
Staff the maximum number of fit men ". I have still to be convinced that pure tone 
audiometry is essential to enable us to carry- out this function. 


Mr. Ian G. Robin wished to ask with regard to binaural aids whether Major Fowler 
had found it useful to out in a constant masking tone in the more deaf ear. He had had 
several patients who had been able to hear with that device very well indeed, much 
better than with anything else. 

He had the greatest difficulty in correlating his audiometric readings with speech sounds, 
whispered and conversation. One could produce many audiometric, charts which looked 
exactly the same, yet the response to speech tests was different and the response to 
hearing aids was different. One patient would do better with a valve amplifier, while 
a few would prefer a micro-telephone with an air conduction ear piece. 


Scuadron-Leader D. B. Fry agreed very much with Major Fowler as to the importance 
of the phenomenon which Dr. Fowler, Sr., has called “ recruitment ”, and the questions 
he wished to ask concerned recruitment. In the first place he understood Major Fowler 
to say that in most cases of nerve deafness he had found that the equal loudness level 
was reached soon after the threshold of the deafened ear had been passed — he thought 
ne mentioned something like 10 to 15 db. Major Fowler was probably familiar with the 
work of Steinberg who mentioned in his paper cases in which the equal loudness level 
w I C n% r • nl X not reached within 10 to 15 db of the threshold but was somewhat higher 
,u Jor Fowler any information as to how frequent such cases were? 
mfS ot V e , r point, also from Steinberg's work, was that although there was this recruit- 
wiih ■ d .u ess b / which the deafened ear would hear a sound as being equally loud 
miljf® 1 ? 1 ln th , e “^deafened ear at a certain level, there was not, apparently any recruit- 
?rUculatioS e w a h , artic " Iation ' Steinberg rather suggested that the cufv’e for speech 
deafne?s- 0r very ">" cb - hl \ e the loudness matching curve for conductive 

Major FnwlS-v 1 ,a * 10n ncjnnmed below the normal by an almost constant amount. Had 

deslgpo? hearing ^ids? nce b ° rne U,at ° Ut a " d j£ S °’ what was the bearin S ° f on the 
Major Fowler also said that the untrained speaker tended to lower his voice, for 
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(2) Those with a high tone loss, however, often show difficulty and give lower score; 
than normal ears. 

Pure tone audiometry with a Western Electric 6A audiometer was carried out 
, e majority of the cases falling under the above classifications. 

(J) we have gained the impression, which requires confirmation, that some caffe 
with recent damage in one ear have obtained lower scores in the efficiency test 
than other cases with long-standing damage in one ear. Is it possible that tins 
damage to one ear can cause a distortion of the centrally received pattern ana 
that with the passage of time the subject learns to disregard this distortion so 
that the interpretation of the pattern is not interfered with, rather in the manner 
in which an image from one eye can be suppressed? 

j there a fusion effect ” when listening with both ears? Can defect in one car 
under certain conditions upset the pattern which is projected centrally for interpretation. 

Mr. Terence Cawthorne: In considering the relationship of audiometry to the pre- 
scribing of hearing aids 1 feel, like Major Fowler, that the audiogram gives us a u-?‘ 
general picture of the hearing from which we can make a rough estimate of the pos-io 
help that is likely to be given by an aid, and which can be used as a yardstick agai * 
which other tests and claims can be measured. Unfortunately it is not possible to P re -“> 
an aid whose response curve will fit the hearing curve of the audiogram like two ne la- 
bouring pieces of a jigsaw puzzle. The ideal hearing aid would be one K'vmg a • 
response that could be varied to fit the hearing loss by employing filters so as to cut 
or reduce certain wave bands. Something like this has been attempted, but the lim itai 
of size and the relatively poor performance of most earpieces, especially for the nit, 
tones, makes accurate prescribing nothing more than a hope for the future. , 

• In performance the valve aid surpasses all others and the range of amplification • 
it offers more than compensates for the size, cost and upkeep. The modern valve aiu 
crystal microphone and earpiece is indeed a very great advance and enables us to - ■ 
with confidence to many' of our deafened patients that they will be able to hear a = ■ 
I am sure that the wider field of amplification of the valve aid has improvea ‘ 
attitude of the patient towards hearing aids. Until recently it demanded all our P . * 
of persuasion to get a patient even to consider using a valve aid because ot JH n j 
I think that the improved performance of the valve aid accounts for the more w 
attitude of the hard of hearing towards conspicuous aids. . some 

Although performance curves show the valve instrument to be the aid of choice, j 
patients prefer a non-electrical aid. It is difficult to understand why this should o= ^ 
herein lies the danger in relying too much on the results of Dure tone tests, it is on . ^ 
speech tests in accustomed as well as unaccustomed surroundings that the true v 
a hearing aid can be assessed, and I think that the value of the non-electrical aid 
the fact that it cuts out all unwanted sounds rather than in the modest degree ot a ‘ r 
fication that it gives. The battery driven aid with bone conduction receiver ca , nn 00 r 
present be compared with the valve aid. Its performance is governed by tne P ■ 
response of the bone conduction receiver and in my experience a good air conoui-i 
receiver always gives better results, although for short distance hearing the. bone 
duction receiver may for aesthetic reasons be preferred by the patient. It is of impoi'-i 
to know for what purpose a patient requires his hearing. For short distance near i =• 
the less efficient types of electrical aid such as the battery-driven aid with air or 
conduction receiver may enable a patient with conduction deafness to follow com ere 
tion, but for long distance hearing such as at church, meetings or entertainments, noun .- 
but a valve aid is likely to be of any real value. ■_<. 

The not unnatural dislike of having to wear a conspicuous earpiece and of dispo-' j 
an aid about the person has kept the deafened public back from using good hearing ai -- 
but the increased help that the modern valve aid can give has gone far to overco 
any prejudice on the part of the deafened and their employers. . hnuld 

It is essential that in the urge for reduction of size of aids we as otologists s nllu 
insist that Derformance is not allowed to suffer. v 

The establishment of hearing aid clinics in this country was stimulated by the »» 
of the late Dr. Phyllis Kerridge and the success of her clinic at University 
Hospital showed the need for such organizations, of which several have been estaoh-n 
since. One of the problems that will confront us after the war will be the establisnmei 
of hearing aid clinics throughout the country that will enable the hard of hearing 
get help and advice in the selection, purchase and servicing of a hearing aid. 


THE STANDARDS OF HEARING AND AURAL FITNESS 
REQUIRED BY THE ARMY 

Lieut -Colonel Myles L. Forriby, Adviser in Oto-Rhino-Laryngology to the 
It is possible that the appointment before the war of an Adviser in Otology wiui * 
wide experience of Armv requirements, an up-to-date knowledge of field equipment 


Le experience oi /vrmy requirement, an u^-tu-ucuc tvuuwicugc ui ueiu ? i 

inkling of the developments that were to follow would have enabled the Army Medica; 

1U1Y1U1& J ~ TYtOnt oil /.nntmnnnAior 'Tina OTinllOi} 



would now%e e otologfcaily re fit. “The” lot of“the military otologist “would" then indeed have 
been a happy one and he would have been even more envied by his civilian colleagues 

th ?P :1 s Sft' m y S intontion S< t ^convey to you the impression that I am a defeatist: that I 
“if present position as satisfactory; that I do not consider there is any real 
regard the pre-e JJ fina j. lhat tlie aura lly unfit soldier should not receive proper 
problem to solve, . 0n ° the contrary there is much to be done, and I hope will be 
care and .^£"ove our present methods of treatment, classification and disposal of ear cases 
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of every type. Suitable preventive measures for those operating various weapons have 
still to be found and adequate steps taken to keep as low as possible the number who will 
have just claims for pensions for damaged ears after the war. 

It may be asked why more was not done, firstly' to keep the aural unfits out of the Army', 
secondly to provide hearing standards that were a measure of a man’s auditory' acuity and 
of use for comparative purposes at all times (instead of the present standards which are 
an insult to any self-respecting otologist); and thirdly to place men in employment within 
the Service appropriate to the condition of their ears. There are many reasons why 
none of these things have been done but they are not relevant to the subject under 
discussion and they will not be elaborated. I will, however, remind you that, rightly' 
or wrongly, the admission to the Army' of men with certain aural defects has from time 
to time been determined by the need for men in the Services and the man-power avail- 
able to meet this need. As for the Hearing Standards, these were intended as a guide 
for Civilian Medical Boards and Unit Medical Officers and were never designed for use 
by specialist otologists. Will those of you who have been humiliated by terse notes from 
battalion medical officers demanding the standard of hearing or medical category please 
accept apologies. 

The correct placing of men with ear disabilities in the various arms and in suitable 
jobs within those arms, is perhaps the most important problem. As no attempt to solve 
this problem was made prior to or during the first years of the war, a wholesale sorting 
out at this stage would almost demand a temporary cessation of hostilities while it were 
accomplished. Many and varied suggestions for employing the deaf and partially deaf 
have been made. One combatant officer produced a scheme in great detail for the 
formation of a deaf battalion in order that those so afflicted might make their just con- 
tribution to the war effort. Working on the assumption that many of the horrors of 
war were the result of noise it appeared to him that there were many advantages in 
being deaf. Likewise if men had learnt to depend on sight and their other special senses 
they would be more alert than those who waited to hear something. The scheme was 
praiseworthy and ingenious but not practicable. 

Another line of approach suggested is systematically to test audiometrically the per- 
sonnel of individual units and then rearrange the duties according to each individual’s 
ability to hear. An audiogram has an almost magical effect on the layman and many 
unwilling commanding officers will readily' co-operate, however great the inconvenience, 
once the significance of this mysterious chart has been explained to them. The lack 
of audiometers and a fear of the chaos which might follow their unrestrained use 
prevented this suggestion materializing. 

There is, however, not the slightest doubt that more careful aural selection early on, 
and to some extent at the present time, of personnel for certain units would have resulted 
in greater efficiency. Investigations are at present being undertaken to collect reliable 
data on which to base recommendations for the selection and protection of R.A. personnel. 
It is hoped these researches will be fruitful and the results suitable for publication in 
due course, but we are resolved to have facts and not impressions before advice is given. 

The advance of specialization has led to such careful analysis of the individual 
soldier that he is in grave danger of being assessed in terms of his separate systems 
and senses, while the composite human being receives scant attention. “ He is no 
l0 ~? e . r an individual man but a jumble of scientific data.” 

This is the view held by certain senior administrat ve officers and much evidence 
can be produced to support it. Modern warfare is most intricate and highly technical 
specialists of every type are essential to the present-day Army. In the selection 
of these specialists much help can be derived from the wise application of medical 
Knowledge. At the same time it is of prime importance that the first function of the 
«°yal Army Medical Corps should not be forgotten, namely “ to provide for the General 
otaff the maximum number of fit men I have still to be convinced that pure tone 
audiometry is essential to enable us to carry out this function. 


, Mr Ian G. Robin wished to ask with regard to binaural aids whether Major Fowler 
nad found it useful to put in a constant masking tone in the more deaf ear. He had had 
several patients who had been able to hear with that device very well indeed, much 
Be tt er than with anything else. 

,/f e bad the greatest difficulty in correlating his audiometric readings with speech sounds, 
wmspered and conversation. One could produce many' audiometric, charts which looked 
exactly the same, yet the response to speech tests was different and the response to 
nearing aids was different. One patient would do better with a valve amplifier, while 
a lew would prefer a micro-telephone with an air conduction ear piece. 


-Saaadron-Leader D. B. Fhy aereed very much with Major Fowler as to the importance 
hr. • .Phenomenon which Dr. Fowler, Sr., has called “recruitment”, and the questions 
ne wished to ask concerned recruitment. In the first place he understood Major Fowler 
w->f ay that in most cases of nerve deafness he had found that the equal loudness level 
ho m rea ,- e “ soon after the threshold of the deafened ear had been passed — he thought 
vnrh “r something like 10 to 15 db. Major Fowler was probably familiar with the 
01 qteinberg who mentioned in his paper cases in which the equal loudness level 
Hna certainly not reached within 10 to 15 db of the threshold but was somewhat higher 
An ii lor Fowler any information as to how frequent such cases were? 
mm, the r point, also from Steinberg’s work, was that although there was this recruit- 
with t H-, . . u dness by which the deafened ear would hear a sound as being equally loud 
ment un hcafened ear at a certain level, there was not, apparently, any recruit- 

artFcuHtinE f ch articulation, and Steinberg rather suggested that the curve for speech 
deafness 1 - me - y ’ 0r ve ^ the lou . d " CES matching curve for conductive 

.Major Pniw uIa ! lon remained below the normal by an almost constant amount. Had 
design of hearing*' S”” b ° rne that 0Ut and ‘ £ S °’ what was the bea ring of this on the 
Major Fowler also said that the untrained speaker tended to lower his voice, for 
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(2) Those with a high tone loss, however, often show difficulty and give 1 

than normal ears. . ,,- rr ; e a out 

Pure tone audiometry with a Western Electric 6A audiometer as 
in the majority of the cases falling under the above classifications. case . 

(3) We have gained the impression, which requires confirmation, t la ffi ' iencv j f; t 

with recent damage in one ear have obtained lower scores in tne |hi; 

than other cases with long-standing damage in one ear. lsnp* pattern and 
damage to one ear can cause a distortion of the centra liy recei g . . ion M 
that with the passage of time the subject learns to disregard t a g manr ,er 
that the interpretation of the pattern is not interfered with, ratne 

in which an image from one eye can be suppressed? , fpri in one ear 

Is there a “fusion effect” when listening with both ears. , 9 interpretation; 
under certain conditions upset the pattern which is projected centraiij i 

Mr. Terence Cawthorne: In considering the relationship of 'us 'a useful 
scribing of hearing aids I feel, like Major Fowler, that the audiogram g ^ possible 
general picture of the hearing from which we can make a rough esuma a g a jnst 

help that is likely to be given by an aid. and which can he used as a ■ - (o p re5 cribe 

which other tests and claims can be measured. Unfortunately it is not p | W0 neigh; 

an aid wiiose response curve will fit the hearing curve of the audiogr giving a fiat 
bouring pieces of a jigsaw puzzle. The ideal hearing al ^ w ?uld °<; 0 |s to cut out 
response that could be varied to fit the hearing loss by emplojino lm r, tbe limitation 
or reduce certain wave bands. Something like this has been a htemp . (h e Jiigher 

of size and the relatively poor performance of most earpieces, esp 'future. , 

tones, makes accurate prescribing nothing more than a hope tor amplification thw 
In performance the valve aid surpasses all others and the tmnge o ^ ia [ ve a jd with 

it offers more than compensates for the size, cost and upkeep. The m b j es us to sa. T 

crystal microphone and earpiece is indeed a very great ; advance fL able to hear again, 
with confidence to many of our deafened patients that they will be improved the 
I am sure that the wider field of amplification of the i valve . , d a l] <jurP°^ r ; 

attitude of the patient towards hearing aids. Until recently it dema: ndedj^ o{ ns size, 
of persuasion to get a patient even to consider using a valve a toleran 

I think that the improved performance of the valve aid accounts for tne 
attitude of the hard of hearing towards conspicuous aids ^ choice, some 

Although performance curves show the valve instrument to be the should be and 

patients prefer a non-electrical aid. It is difficult to understand w j t ts [t j s only b. 
herein lies the danger in relying too much oil the results of pure tone trUe va iu e o! 

speech tests in accustomed as well as unaccustomed surroundings tha the ajd wai 
a hearing aid can be assessed, and I think that the value of the non d gree 0 f amP 1 ’ 

the fact that it cuts out all unwanted sounds rather than i in the i d , v ^ cannot a 


alying too much oil the results of pure tone vests. va me ol 
speech te^tsrrn accustomed a d s well . » 

ut all unwanted sounds rather than in the modesv ° e .s> , nn ot a' 
-I Vives The battery driven aid with bone conduction receiver cam 
present be combed with the valve aid. Its performance is governed ^ by 
response of the bone conduction receiver and in my experience a e bone con- 

receiver always gives better results, although for short distance liea ft j m porian ce 
duction receiver may for aesthetic reasons be preferred by the pa e • distance 

-Ve swaams b »i as 
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wide expense v* • - f 0 n 0 w would nave enaoiea ine 

Department to'reccmmend auditory 

been^placed «^«nta1 U “ &te » .gfe 

would* have been eliminated andapa t military otologist would then indeed ha 

wo°uld now be otolojcauy fit. u Jhe a loJ of e the vS envjed by his civilian colleague 

1 1| VfntenSortfconvey , to you v the 
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Contrast Media in Lesions of the Cerebral Hemisphere.- —Major Edgar A. Kahn, U.S. Army: 

It has been the experience of all neurosurgeons in attempting ventricular oxygen injec- 
tion or biopsy of a cerebral tumour unexpectedly to enter a cystic cavity with the exploring 
needle, xanthochromic fluid or pus being obtained. To approach such a lesion in the 
most direct manner and thus simplifv the operative procedure, a contrast medium is 
desirable. Thorotrast is to all intents and purposes non-irritating in closed cavities, is 
readilv miscible with fluid contents and has the added advantage in cerebral abscesses 
of being phagocvtized bv the cellular elements of the capsule making it radio-opaque. 

Case I. — Otogenic abscess in a 12 vear old boy. The abscess was tapped at a depth 
of 4-5 cm. and 6 c.c. of thorotrast instilled. A small decompression was made directly 
over the abscess cavity as visualized bv X-rav. Within three days the capsule itself 
was visualized bv phagocvtized particles of thorotrast. The abscess rose to the surface 
where it spontaneously extruded. The migration was followed over a period of fourteen 
days by X-ray. 

Case II. — Abscess which developed beneath a previously drained subdural abscess. 
A large bonv defect was present and the abscess might have been anywhere beneath. It 
was advantageous to visualize this abscess directly so that it could be drained where it 
lay most superficially. The abscess has definitely increased in size over the period of 
four days before drainage was effected. 

Case HI. — Deep-seated abscess in which thorotrast was instilled. The abscess was 
later evacuated bv open drainage. The phagocvtized thorotrast in the collapsed capsule 
is seen. So far as I know this has produced no reaction and the patient was back at 
work when last I heard. The deeper an abscess the more difficult is its drainage. Especially 
is this true in the cerebral hemisphere. The lowermost portion of the capsule in this 
case lav within 1 cm. of the posterior cliuoid process. The value of a contrast medium 
in such a case is apparent. 


Case IV. — Abscess metastatic from the lung. These abscesses are caused by a mixed 
infection and do not tend to encapsulate but enlarge by destruction of brain tissue. 
They are quite common in cases of pulmonary abscess. Those attributed to empyema 
or bronchiectasis are due to pulmonarv abscesses adjacent to the empyema or bronchiec- 
tatic cavity. Major Robert Shaw, our thoracic surgeon, offers the following reason why a pul- 
monary abscess is prone to metastasize to the brain and not to other parts of the body: 
when the embolus from the abscess cavitv breaks into the pulmonary circulation a certain 
amount of air enters with it and the rising air carries the embolus cephalad. Though I 
have seen a number of these cases on the Thoracic Surgery Service at tire University of 
Michigan Hospital, I have yet to cure one. 


Case V. — Thorotrast in a cystic glioblastoma multiforme. Cyst formation is common 
m the glioblastoma multiforme, and is undoubtedly due to central necrosis within 
the tumour itself. Consequently the cavity is surrounded by solid or semi-solid necrotic 
tumour and the wall is poorlv defined. On surgical incision into such a tumour the cavitv 
tends to be obliterated by the rapid expansion on all sides of the broken down oedematous. 
discoloured tumour tissue. One might draw a comparison between this lesion and the 
unencapsulated abscess of the brain secondary to pulmonary suppuration. Beth form 
their cavities by a process of liquefaction necrosis without any tendency towards walling 
off; there is similarly a certain resemblance as shown bv contrast media. 


Case VI. — Thorotrast in a cystic astrocytoma. The ventriculogram suggested that 
the lesion was of considerable size, and judging from air studies alone to hate exposed 
It completely would have meant turning down a large bone flap. Cushing showed long 
ago that if the mural nodule of an astroevtoma were removed the evst wall need not b- 
deak with. By accurately visualizing the mural nodule with th'orotrast an effective 
operation was completed by a comparatively simple surgical procedure. It is doubtful 
Juke — Xeur. 1 
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numbers such as ‘fifty” and “sixty”, and to raise it for “four” and “ forty’'. But these 
differences in intensity were inherent in Hie sounds of the language and meter-readings 
taken during normal current speech would certainly show the levels for '* six’' ana 
sixty to be much lower than the level for “four”, “five” and other vowels of that 
character. The speaker suggested that it would be wrong to train a speaker to say all 
those vowels with approximately the same intensity; the tests, especially when dealing 
with hearing aids, must include a proper selection of every tvpe ot vowel and consonant 
j?£ ause when the patient wore his hearing aid he would hear normal speech. This involved 
differences m intensity and the hearing aid which he' ‘had must be able to cope witn 
these differencs. . 

Surely it was part of the explanation why it was so difficult to fit a nerve-deaf patient 
with a hearing aid that there was this range of intensity occurring in the speech tiincn 
he had to hear, and it was very probable that the level of the high intensity component 
in the speech (words like “five”, “nine” and “four”) would be sufficient to go bevona 
the point at which the recruitment took place. In other words, the patient w oumw 
hearing these sounds too loudly and yet the less intense sounds would still be too 
for him to hear, therefore it did seem that what was probably needed most ot au 
the nerve-deaf patient was some kind of hearing aid with a very efficient auioimi. 
volume control which would level the sounds out a little. , „ 

Could any member of the Section offer any explanation of the fact that when ,’jj 
with the masked speech test they came across quite a number of cases inwhicn a • 
had a normal audiogram at threshold and yet was incapable of understanding .spot 
noise. Admittedly no equal loudness or masking tests had been carried out on ; 
patients, and it was possible that such tests would show some abnormality in toe ne =•• 
but it was at present difficult to understand why a man with a perfectly normal 
gram should be incapable of understanding speech in noise. 

Dr. Douglas Guthrie asked if Major Fowler repeated these audiograms on ^dcca.-i« 
days? Many nervous patients would give rather uncertain readings if only one 
was made. . American 

He also inquired regarding an instrument which he believed was in use in the Am ^ 
Air Force for speaking while the mouth and nose were covered with a respirator. n 
•were applied over the larynx and the sound was transmitted to a receiver, ine . - 
using this wireless set could produce a loud voice which if adapted for deal R , be 
would save much vocal activity. In testing deaf people it would be very useiu 
able to magnify a feeble voice. • ^ 

Major Fowler, in reply, said that he so thoroughly agreed with Colonel Formby. ^ 
he did not intend to reply to him except on one point. Audiograms should be doni = , j0 _ 
patients before they were discharged from the Forces, if the difficulty of ‘ac* oi for 
meters could be overcome. He did not see how these Datients could be cias.mea 
compensation if audiograms were not done. nmve r ed 

Mr. Cawthorne had spoken as though bone conduction aids could not be pm 
with a valve, but very efficient bone conduction hearing aids could be powereo t 
vacuum tubes. He thought that bone conduction aids worked very well m SL 
cases and the instrument was inconspicuous behind the ear. . „ 

He was particularly interested in Air Commodore Dickson’s statement concerning ^ 
central pathways and the loss of the hearing on the other side. He wished *>“ 
knew the answer to Air Commodore Dickson’s question. mndore 

As for the ideal way of testing for air personnel he agreed with what Air Conuncni 
Dickson had had to say on this subject, but in the case of other branches of the aej 
he doubted whether the procedure was worth while. For tank operators it mi„m 
well to test with a background equivalent of tank noises. He thought that people =ui 
ing from nerve deafness should not be put in artillery units, but he was not sure 
people suffering from conduction deafness. -mired 

Squadron Leader Fry asked him a number of questions, but he had not endeavou . 
to cover the whole subject in this paper. The observations about recruitment at 
10, and 15 decibels above threshold were his own but similar observations had o- 
made by Steinberg and Fletcher of the Bell Telephone Laboratory and others, r f ,. re ' 
to obtain recruitment are usually due to a conduction deafness complicating the P. ic ™| 1 j 
incidentally, he wished to draw attention to an article published by Steinberg m. ' 
Laryngoscope (1937, 47, 603), which bore out what he had said concerning nerve deaine- 
and hearing aids. * , ,. c 

He agreed thoroughly with the very lucid explanation concerning 6’s and ’-j 
He had not intended to give the impression that there was “inadvertent” lowering 
the voice with certain words. He nad intended to give the impression that “ “j 
inherent in the speech; there was no question that a 4 with a deep O in it was 
much louder sound in ordinary speech than 7 or 6. In speech tests of the type descrioc 
it was very difficult to remember just at what level the vowel sounds should be in oral nau 
speech, so for test purposes they were kept at an equal level. Perhaps this testing coui 
be done more accurately with word lists of proper type. One could go through 
series of words which had one set of vowels in them, and others with another set ° 
vowels at a different loudness, but this, of course, would make the tests more laborious. 

As for automatic volume control on a hearing aid. that was, of course, one ot 
things needed Even now with the amplification of a vacuum type aid, loud sounos 
tended to overload the instrument so that there was some control of very loud sounos 
and therefore Drotection of the patient. , 

Tn answer to Dr. Guthrie's questions, several audiograms were done at various intenais. 
intervals Derhaps of a week or even of two. The second audiogram was, on the average, 
almost invariably ten decibels better than the first. 

a . for the larvngeal microphone, he saw no reason why what had been suggested 
should* not be done It might be troublesome to strap it or hold it on, but it would 
certainly work. 
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The patienc was operated upon with the diagnosis of post-traumatic epilepsy arid a 
vascular cortico-meningeal scar adherent to the dura excised. A silver clip was 
placed on the cortex at the site of the scar. Air was instilled subdurally and this was 
repeated five davs later. Stereoscopic X-rav studies showed the cortex with silver clip 
attached, well away from the overlying dura. 

Discission. 

It is my opinion that this procedure may well be used in acute cranio-cerebral injuries. I 
hope to try it in certain cases which are seen twelve hours or less after injury. It is hoped 
to reduce the morbidity of head injuries during this war by carrying out the following 
procedure: 

A thorough debridement will be performed with removal of potentially infected 
bone and damaged brain substance. The bone defect will then be repaired immediately 
with a plate of acrylic resin and the dura fixed to it. (Acrylic resin plates were first 
used in the repair of ordinary cranial defects by Dr. A. Earl Walker of Chicago (1941). 
Lieut. C. J. Killer and I have now employed’ them in four cases over a period of a 
year and a half without anv evidence of reaction as far as I now know). The brain 
will then be kept depressed with subdural air, until healing of the damaged cortex is 
well in progress. 

Considerable work still remains to be done to determine how long a traumatized, 
denuded cortex must remain awav from the overlying dura to prevent the formation of 
significant adhesions. 
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Recovery of Speech Following the Evacuation of Subcortical Hasmatoma — Report of 
Three Cases. — Major John E. Scarff, M.C.. U.S. Army. 

Three cases of acute subcortical hwmatoma of traumatic origin, accompanied by 
aphasia, are here reported. In each instance complete recovery of speech followed 
surgical evacuation of the blood dor. 


Case I. — C. C., male, aged 26 . This soldier was found unconscious at midnight lying 
on the cement floor of his company latrine. There was evidence of a severe blow to 
the head in the left temporal region After a few hours he recovered consciousness, but 
was unable to speak. This condition persisted for forty-eight hours when he was admitted 
to the hospital. At this time he appeared to be alert and well-orientated. There were 
a few abnormal pyramidal tract signs on the right side of the body, but no gross motor 
weakness. He had a complete motor aphasia, except for the phrase “I want a light,” 
which he used upon all occasions and in reply to all queries. X-ray examination of the 
skull showed a linear fracture in the left temporal region. He ate a good lunch and a 
good dinner on the day of admission, but shortly after his dinner, he suddenly developed 
severe and continuous clonic convulsions involving primarily the right arm, but spreading 
to the right face and leg, and with transient spread to the other side of the bodv. These 
convulsions were of extreme violence and were accompanied by unconsciousness and 
incontinence. After they had persisted without remission for approximately one hour, 
he was taken to the operating room, anaesthetized with ether, and a left temporal-parietal 
bone flap elevated. There was no extradural dot, but there was a thin subdural doc of 
biood overlying the anterior third of the temporal lobe and extending into the floor of 
the middle fossa. When this was removed, the underlying brain of the temporal lobe 
was seen to be swollen and darkly discoloured. At this point there occurred a spontaneous 
rupture of this discoloured cortex and a soft, semi-solid clot of blood, egg-shaped, and 
measuring approximately 2 in. in its maximum diameter, was extruded mto the field. 
With it came a great amount of macerated brain tissue, leaving a lar^e, irregular cavity 
lined by devitalized brain tissue, in the anterior half of the temporal lobe! Nothing 
further was done and closure was made without drainage. 

The patient's immediate post-operative course was complicated bv persistent con- 
vulsions requiring general anesthesia to control. After foriv-eight hours these ceased 
abruptly, and the patient then made a rapid recovery. He was out of bed on the sb rh 
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if 50 c.c. of air could have demonstrated .this lesion as well ns the 5 c.c. of thorotrasc 
used here. 

Conclusion's 

Thorotrast can be used to advantage in outlining cystic tumours of the cerebral 
hemispheres: this not only gives a clue to the pathological nature of the neoplasm but 
simplifies the surgical approach should operation be deemed advisable. 

1 his contrast medium is of value in the treatment of encapsulated abscess of the 
brain whether it be dealt with bv repeated tapping, open drainage or complete excision. 

Thorotrast has the advantage over iodized poppv seed oil or air in that it mixes reaam 
with fluid contents and mav be phagoevtized by the surrounding wall of an abscess so 
that the capsule itself will be visible in the roentgenogram within three days. 

There can he little danger in the use of thorotrast from the effect of longstanding 
radio-activity, since the main mass of the small amount used is removed in the 
ation of the cavity. Work by Falconer. McFarlnn and Russell (1943) has suggested t a 
thorotrast may even aid encapsulation. 

There will be a great increase in post-traumatic cpilepsv as a result of the present nar. 
Though I will not discuss the role played by cortico-meningeal adhesions in the dec slop 
ntent of this condition I should like to show a simple way in which they might PJ,. 
vented in certain cases. For the past venr and a half Dr. Ward W. Woods and (l 
have been using air instilled subdurally for this purpose. 

Case VII. — A girl aged 2/z years was operated upon hv me with complete reran’®! 
of an encapsulated cavernous haemangioma of the temporoparietal region. Tuo je® 
later she developed Jacksonian attacks which occurred as often as thirty times a .• 
Encephalogram revealed dilatation of the ventricle on the side from which the tumo 
had been removed. , ^ 

The flap was re-elevated and the dense vascular adhesions between the dura an- 
cortex divided allowing the cortex to fall completely away from the dura. . . • 

The following day a lumbar puncture was performed with the patient in the si » 
position, a catheter having been left in the subdural space at the time of operati^ 
Thirty cubic centimetres of cerebrospinal fluid were removed by the lumbar route 
the catheter removed. X-rays now revealed considerable air between the cortex « 
dura, the entire hemisphere being well away from the skull. The procedure was 
four days later, a needle being inserted through the scalp into the subdural space. 

X-ray revealed the cortex to be well away from the overlying skull. . 

It has been a year and a half now and the child has had no further attacks. She ^ 
had no medication during this time. Recently Dr. Woods repeated die instillation 
subdural air. He reported : “X-ray studies showed depression of the cortex away from 
operative site. There were a few fine lines which might be interpreted as cortico-men 
geal adhesions.” 

Case VIII. — A boy aged ten years entered the Universitv Hospital November 1^41 
beecause of generalized convulsive seizures. Eight and a half years previous!) 
debridement had been performed for a compound fracture of the frontal region. 



CASE VIII.— Showing cortex with silver clip attached to site of scar, held well away from dura by air. 
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The patient was operated upon with the diagnosis of post-traumatic epilepsy arid a 
vascular cortico-meningeal scar adherent to the dura excised. A silver clip was 
placed on the cortex at the site of the scar. Air was instilled subdurally and this was 
repeated five days later. Stereoscopic X-rav studies showed the cortex with silver clip 
attached, well away from the overlying dura. 

Discission. 

It is my opinion that this procedure may well be used in acute cranio-cerebral injuries. I 
hope to try it in certain cases which arc seen twelve hours or less after injury. It is hoped 
to reduce the morbidity of head injuries during this war by carrying out the following 
procedure : 

A thorough debridement will be performed with removal of potentially infected 
bone and damaged brain substance. The bone defect will then he repaired immediately 
with a plate of acrylic resin and the dura fixed to it. (Acrylic resin plates were first 
used in the repair of ordinarv cranial defects by Dr. A. Earl Walker of Chicago (1941). 
Lieut. C. J. Kiffer and I have now employed' them in four cases over a period of a 
year and a half without any evidence of reaction as far as 1 now know). The brain 
will then be kept depressed with subdural air, until healing of the damaged cortex is 
well in progress. 

Considerable work still remains to be done to determine how long a traumatized, 
denuded cortex must remain awav from the overlying dura to prevent the formation of 
significant adhesions. 
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Recovery of Speech Following the Evacuation of Subcortical Hsematoma — Report of 
Three Cases. — Major John E. Scarff, M.C., U.S. Army. 

Three cases of acute subcortical harniatoma of traumatic origin, accompanied by 
aphasia, are here reported. In each instance complete recovery of speech followed 
surgical evacuation of the blood clot. 


Case I. — C. C., male, aged 26. This soldier was found unconscious at midnight lying 
on the cement floor of his company latrine. There was evidence of a severe blow to 
the head in the left temporal region After a few hours he recovered consciousness, but 
was unable to speak. This condition persisted for forty-eight hours when he was admitted 
to the hospital. At this time he appeared to be alert and well-orientated. There were 
a few abnormal pyramidal tract signs on the right side of the body, but no gross motor 
weakness. He had a complete motor aphasia, except for the phrase “I want a light," 
which he used upon all occasions and in reply to all queries. X-ray examination of the 
skull showed a linear fracture in the left temporal region. He ate a good lunch and a 
good dinner on the day of admission, but shortly after his dinner, he suddenly developed 
severe and continuous clonic convulsions involving primarily the right arm, but spreading 
to the right face and leg, and with transient spread to the other side of the body. These 
convulsions were of extreme violence and were accompanied by unconsciousness and 
incontinence. After they had persisted without remission for approximately one hour, 
he was taken to the operating room, nntesthetized with ether, and a left temporal-parietal 
hone flap elevated. There was no extradural clot, but there was a thin subdural clot of 
blood overlying the anterior third of the temporal lobe and extending into the floor of 
the middle fossa. When this was removed, the underlying brain of the temporal lobe 
was seen to be swollen and darkly discoloured. At this point there occurred a spontaneous 
rupture of this discoloured cortex and a soft, semi-solid riot of blood, egg-shaped, and 
measuring approximately 2 in. in its maximum diameter, was extrudcd°:nto the field. 
With it came a great amount of macerated brain tissue, leaving a large, irregular cavity 
lined by devitalized brain tissue, in the anterior half of the temporal lobe! Nothing 
further was done and closure was made without drainage. ° 

The patient's immediate post-operative course was complicated bv persistent con- 
vt.ls.ons requ.nng general anaesthesia to control. After forty-eight hours these ceased 
abruptly, and the pat.cnt then made a rapid recovery. He was out of bed on the sixth 
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post-operative day. A slight, residual, right-sided weakness cleared up rapidly and there 
was a very carlv and complete return of speech. He was returned to limited duty a ter 
ten weeks. 

Case II. — P. P„ male, aged 31. On October 11. 1942, this patient received a severe 
injury to his head in an automobile accident. Five days later he was^ admitted to our 
hospital, at which time he was in deep stupor, responding to painful stiniu.i "ith rnp't 
ments of the left side of the body only. He made no effort to speak. Fltere vas a s >g 
healing wound in the right occipital region and X-rays showed a linear fracture in ^ 
left occipital region. During the next three or four days he recovered consciousnesses^ 
after about ten days had completely recovered from a right hemiparesis. | 

however, he remained completely apliasic, speaking not a single word. During ^ [o 


five days he read and played cards with the men on the ward and, in r- . 
be the best poker player of them all, despite the fact that he was unable to spea ' a . - 

t October 30 a left temporal (lap was elevated for a presumptive diagnosis of - - 
cal htematoma of the left temporal lobe. There was no extradural clot. cxten i 
was opened a condition was found resembling very greatly in its position. _ ' ^ 
nature, the lesion described in Case I. Clot and devitalized brain tissue ere 1 r ^ 


word. . . r 

On October 30 a left temporal flap was elevated for a presumptive diagnosis 
cortical htematoma of the left temporal lobe. There was no extradural clot, 
dura 

and nature, tlte lesion described in L-asc J. L-lot and acvuaiizcu uiaiu ” tempoTal 

away, leaving a large cavity occupying the greater part of the anterior half ol the F 
lobe. The wound was then closed without drainage. . j, e 

The post-operative course of this patient was most gratifying. Within t"o - n - 
had begun to speak and before his return to limited duty eight weeks after u- J 
he was speaking Polish, Russian. German and English. 

Case III.— K. R„ male, aged 23. This patient was thrown from " '™ t0r ^ 
October 28, receiving a severe cranio-cercbral injury. He was unconscious for son ^ 
and had bleeding from the left ear. Five days later he was admitted to 1 1S ^ 
in a semi-comatose state from which he could be aroused by painful stimua ' j a 

this time he showed a right hemiparesis. questionable right homonymous a * ar 
and a complete “global” aphasia and apraxia. X-rays of the skull showed * * 

fracture in the left tcmporo-parietal area. Three days later a temporal osteop ‘ inter ior 
was elevated with disclosure and evacuation of a large subcortical clot from tn • . - n 

half of the left temporal lobe. The findings were again similar to those aesex ^ 
the first case with marked softening and devitalization of the cerebral tissue . 
clot in the anterior half of the temporal lobe. . , 

The post-operative course was smooth, although recovery from aphasia ana • F^’^ 
required a little more time than had heen needed in the first two cases. Ho" e ' er j m . 
discharged from the hospital on December IS, six weeks after his operation, be na 
pletely recovered from his motor weakness, his aphasia and his apraxia. 

Lieut.-Colonel Loyal Davis, M.C., U.S. Army, read a paper on “Experimental Studies 
upon Peripheral Nerve Lesions” which will appear in Surgery, Gyurccology end Ul > - 
Chicago. 
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Tuberculosis of Conjunctiva. — S. H. Browning, M.R.C.S., L.R.C.P. (for Mr. Harold 
Ridley and Mr. Williams). 

A woman, aged 29. An ulcer on the lower iid was noticed in December 1942. It was 
a punched-out ulcer with hard edge on the inner third of left lower lid. There was a yellow 
patch on the bulbar conjunctiva where the ulcer touched. In the course of about one 
month the ulcer as such cleared up and the condition was then obviously tuberculous. 

Sections of a portion of the conjunctiva showed typical tuberculous giant-cell systems 
and Ziehl-Neelsen’s stain showed tubercle bacilli. Guinea-pig inoculation was positive 
and the tubercle bacilli were found to be of human type. 

Sections of tissue from the lid, and of a lymph gland from the guinea-pig were also 
shown. 


Air. O. G. Morgan- said that he had seen three or four cases of this type- in which the 
infection had been with the human form of tubercle bacillus. They were accidental 
infections and not part of a general tuberculous condition, and were treated locally 
with ultra-violet rays; two were sent to a sanatorium as well for six months, where thev 
had general treatment and again ultra-violet light. All of them had enlarged pre- 
auricular glands, which were either aspirated or opened. In two of them he removed 
all the coxcomb conjunctiva very thoroughly, and he thought that they all got well. 
The local condition certainly cleared up, and, as far as he was aware, there was no 
spread to a general tuberculous infection. He felt that there was great scope for sana- 
torium treatment in these cases. He had also sent to the sanatorium three or four people 
who on account of chronic relapsing bilateral iridocyclitis had lost one eye and in whom 
the other eye was definitely going downhill. He regarded this condition as tuberculous, 
although actual tests could not prove it, and he was quite convinced that these people did 
very much better in a sanatorium than by being treated as out-patients. 


Mr. Lindsay Rea said that he remembered a case of a young girl who had disseminated 
tuberculous lesions on the eyelids, face, fingers, wrists, and ankles, and through the ladv 
almoner she was sent to Rollier’s Sanatorium, Leysin, for two years. There at 5.000 feet 
above sea level and in brilliant sunshine she greatly improved, and she lived for 19 vears 
afterwards. Rollier used to give intensive sunlight treatment to the everted evelids 
tor ten minutes every day. 

In another case of a tuberculous evelid. a boy had a gland beneath the mandible He 
had considered excising the gland at the time, but he merelv treated the bov for the 
eye condition which cleared up. The gland in the neck, however, afterwards broke down 
with a running sinus for years. The patient shown by Dr. Browning had inflamed glands" 
which she did not like to have touched. He urged that she be sent to a sanatorium md 
get as much sunshine as possible. 


Mr. P. McGregor Moffat-t said that he had a similar case which proved to be tuber 
culous. It was in a boy aged 14. who was sent to Hayling Island for treatment and did" 
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post-operative clay. A slight, residual, right-sided weakness cleared tip rapidly and there 
was a very early and complete return of speech. He was returned to limited duty after 
ten weeks. 

Case II. — P. P., male, aged 31. On October 11. 1942, this patient received a severe 
injury' to his head in an automobile accident. Five days later he was admitted to cur 
hospital, at which time he was in deep stupor, responding to painful stimuli with nioie- 
ments of the left side of the body only. He made no effort to speak. There was a slight 
healing wound in the right occipital region and X-ravs showed a linear fracture in the 
left occipital region. During the next three or four davs he recovered consciousness atm 
after about ten days had completely recovered from a right hemiparesis. At this time, 
however, he remained completely apliasic, speaking not a single word. During the next 
five day's he read and played cards with the men on the ward and, in fact, proied to 
be the best poker player of them all, despite the fact that he was unable to speak a single 
word. . , , 

On October 30 a left temporal flap was elevated for a presumptive diagnosis ot su - 
cortical liiematoma of the left temporal lobe. There was no extradural clot. When t e 
dura was opened a condition was found resembling very greatly in its position, extent 
and nature, the lesion described in Case I. Clot and devitalized brain tissue were lrngat 
away', leaving a large cavity occupying the greater part of the anterior half of the tempera 
lobe. The wound was then closed without drainage. , e 

The post-operative course of this patient was most gratifying. Within two days 
had begun to speak and before his return to limited duty eight weeks after his injury 
he was speaking Polish, Russian. German and English. 

Case Ilf. — K. R., male, aged 23. This patient was thrown from a motor-cycle on 
October 28, receiving a severe cranio-cerebral injury. He was unconscious for some hou • 
and had bleeding from the left ear. Five days later he was admitted to this hospi ^ 
in a semi-comatose state from which he could be aroused by painful stimulation. * 
this time he showed a right hemiparesis. questionable right homonymous henuanop^ 
and a complete “global” aphasia and apraxia. X-rays of the skull showed a m 
fracture in the left tcmporo-parietal area. Three days later a temporal osteoplastic ■ F 
was elevated with disclosure and evacuation of a large subcortical clot from the anter 
half of the left temporal lobe. The findings were again similar to those describe 
the first case with marked softening and devitalization of the cerebral tissue about 
clot in the anterior half of the temporal lobe. • 

The post-operative course was smooth, although recovery from aphasia and n P n l x ' 
required a little more time than had been needed in the first two cases. However, wne 
discharged from the hospital on December 18, six weeks after his operation, he had com 
pletely recovered from his motor weakness, his aphasia and his apraxia. 

Lieut.-Colonel Loyal Davis, M.C., U.S. Army, read a paper on "Experimental Studies 
upon Peripheral Nerve Lesions” which will appear in Surgery, Gynaecology and Obstetric. ■ 
Chicago. 
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causes no inconvenience as the affection of the eye for which the injection is given is 
at least as long in duration. This accident may be avoided by not inserting the needle 
deeper than 30 mm. and not pushing it too much inwards or outwards. 

Alcohol injections are most valuable in acute or subacute primary glaucoma, for the 
pain of eyelids whether associated with hypertension or not, and in glaucoma associated 
with intra-ocular haemorrhage with blood staining of the cornea. Jn children with 
interstitial keratitis it not onlv relieves the misery of the pain and photophobia but 
it certainly has a beneficial effect upon the progress of the disease, since the extreme con- 
gestion of the eye is aggravated bv the blepharospasm, relief of which reduces the 
redness of the eye and shortens the course of the disease. The injections may' be repeated 
>t necessary but the relief given lasts at least a week and often for several weeks. 


Mr. O. G. Morgan said that he gathered that the treatment described was for a con- 
dition where there was sight in the eye, and that the percentage of alcohol used was 
40 to 60. The cases which he himself had treated in this way were cases of blind painful 
eyes, chiefly as the result of very old-standing glaucoma, but the eye looked perfectly 
good and one did not want to remove it. He had done four cases, and the 
immediate effect of the injections was rather worrying because it resulted in very great 
oedema, chemosis, a great deal of pain, involvement of muscles and loss of skin sensitivity. 
He had used absolute alcohol as was employed for the injection of the Gasserian ganglion 
by the neurologists. Two of these cases had done perfectly well eventually, a third after 
a second injection, and a fourth case was not successful and the patient refused to have 
another treatment. 

One case was a woman, aged 46, who had had traumatic cataract needled when she was 
23. He first saw her in 1938 when she had bare perception of light with poor projection 
and poor tension. In 1941 she ran into a post in the blackout and had a large vitreous 
hsemorrhage. She had verv great pain afterwards which continued for about nine months. 
The question arose as to whether ne should remove the eye or try alcohol injections. He 
first injected novocain, and then li c.c. of absolute alcohol as near as he could get to the 
ciliary ganglion. For the next forty-eight hours she had extreme pain, great chemosis and 
swelling over the eyelid. This continued until the third day, with anaesthesia down the 
side of the nose and in the face. She had almost no movements of the eye. There was 
paresis of the extra-ocular muscles, and the only movement that remained was a very 
slight one in the external rectus. The condition gradually became less acute and when 
he saw her again she could move her eve up and down, but there was no adduction; the 
anaesthesia of the face had completely disappeared. Two months later she came up again 
with no pain at all, and the eye. which had been divergent, was now only slightly so. 
She had full movements except that adduction was slightly restricted. She had no 
anaesthesia at all in the face, and it seemed that she was likely to keep the eye. 

A second case was very much like the first, and also had the paresis and anaesthesia 
of the skin. Of the four cases three were ultimately successful, but one was as bad as 
ever and the eye in that case had to be removed. 

He felt that it was probably unnecessary to use such strong alcohol and that 60% would 
be sufficient. 

Mr. A. J. B. Goldsmith said that he could recall serious trouble in only one case. This 
was in an old lady of 84 with an absolutely glaucomatous eye. He used 80% alcohol. 
She had cedema of the lids and a good deal of chemosis. The pain was relieved after 
the first few days, but then recurred and the eye had to be excised. Behind the eye 
there was a collection of pus; a swab of this was sterile. Probably the stronger solution 
of alcohol had caused a fat necrosis with secondary sterile abscess formation. That was the 
only case in which he had had any trouble; all the other cases had been extremely 
satisfactory. 


. Mr. Lindsay Rea said that in the case of an old lady of 84 he would use retrobulbar 
injection of novocain with a curved needle and remove the eye. This could be done without 
any pain or shock. Although he would remove the eye in an elderly person, he thought 
that in other cases there must be a very great opening for this use of alcohol. The nerve 
cases seen at hospital were usually treated with absolute alcohol, but the cedema made 
one a little bit frightened. 

Lieut.-Colonel Derrick Vail (U.S.A.M.C.) said that in the States a few ophthalmologists 
had practised this method since 1930. From his experience attending meetings of the 
Royal Society of Medicine he felt convinced that British ophthalmologists were not as 
conservative as their American colleagues, nor as conservative as Americans had expected 
to find them. From his personal experience of this method, it was the onlv one which 
worked in a patient with bilateral acute glaucoma, aged 65. who was a diabetic and had a 
high degree of vascular hypertension. By means of alcohol injection, she was tided over 
the acute stage of the pain, but before surgery could be undertaken she had died 


Dr. Edward F Wilson pleaded that in cases of the haemorrhagic tvpe of glaucoma the 
operation of cyclodiathermy should be tried. He had carried this but in one case and 
the relief from tension and pain was immediate. He knew that it had been tried in 
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very well indeed. After six months he came back and was practically normal Con- 
cerning the transmission of the condition from one tuberculous subject to another, he 
saw an interesting case seven or eight years ago in which a girl had what was clinically 
a primary chancre of the lip, which was subsequently proved to be tuberculous, ami it 
was then found that her fiance was suffering from open tuberculosis of the lungs- 


The President said that he had seen several cases of primary tuberculosis of the con- 
junctiva which did well with local treatment. In one case a * sub-epithelial roll in the 
fornix was dissected out. Cases with ulceration were scraped and on the whole did well. 
Personally he was afraid of large doses of tuberculin. In a modern textbook it 
recommended that the initial dose should be 1/10,000.000 mg Whether that had any 
effect he could not say but it was very different from giving i/10,000 mg. 


Mr. Harold Ridley said that there was no sign of tubercle elsewhere in his 
The case was seen by one of his colleagues, who suggested that the infection nza oeen 
caught from farm animals. Whether it was a true case of Parinaud he could not sa.. 

Familial Comeal Dystrophy.— V. B. Pl-rvis, M.B. (for Mr. N. Fi.i.minc. and Mr- DovneI 


Choroidal Sclerosis. — V. B. Purvis, M.B. (For Mr. Law). 


The Control of Ocular Pain 

By Charles B. Goi lden. O.B.E.. F.R.C.S. 

There is considerable difficulty in controlling the pain produced by glaucoma, inl- 
and eyelids. The pain is frequently prolonged and if controlled by the administrate 
of drugs, means their frequent administration, which, if morphia is used, is undesira 
and carries the risk of initiating a deplorable habit. 

Pain from superficial lesions, such as abrasions of the cornea, can usually he con 
trolled by the use of a local anaesthetic and a pad and bandage. The pain of 
be reduced by the subconjunctival injection of air as introduced by Magitot m ~ 
The air must be injecred liberally by a syringe and fine needle above, below, to me n§ • 
and left so as to cause a large area of emphysema. But the effects of the procedure ha' 
a short duration and other means of alleviating pain had to be found. 

Two methods are available : (I) Anesthetization of the sphcno-palatine gangh° n - 

(2) The injection of alcohol into the orbit. 

(1) Aua'slhesin of the spheno-palatinc ganglion . — This is produced by the injection 
of novocain into the posterior palatine canal with a needle 30 mm. long. The effect of t ' 
injection is immediate but the action is not very prolonged and it is not safe to substitute 
alcohol for novocain. Blepharospasm disappears, the eyes open, photophobia goes an 
there is no more pain. 

(2) Intra-orbital injections of alcohol . — In 1930 Weekers of Liege drew attention to die 
sedative action of intra-orbital injections of alcohol. There is no difficulty in earn in- 
out the injection, and there is no danger, provided that it is carefully carried out. There 
is needed a 2 c.c. syringe and a needle 40 mm. long, some 4% solution of novocain, ant 
40 to 60% ethyl alcohol. The needle used must be fine, with a short point which niu$f 
not be too sharp so as to avoid injury to the optic nerve or orbital veins. It is insert™ 
6 nun. below the middle of die external palpebral ligament through the skin of the loner 
lid and the point directed towards the sphenoidal fissure through the muscle cone. 
must not be inserted more than 30 mm. so that the point mav not reach the sphenoidal 
fissure which is 10 mm. deeper. The piston of the syringe should be slightly withdrawn 
to make certain that a vein has not been pierced. One c.c. of a 4° r , solution of novocain 
is injected and this will become diffused around the ciliary ganglion in exactly the same 
wav as when giving a retro-ocular injection of novocain before operating upoii an eye. 
The needle is left in place and in five minutes L 5 c.c. of ethyl alcohoCdO to 60% arc 
iniected This does not cause pain and its sedative effect is almost immediate. One 
effect of usino- too deep an injection, and thus reaching the sphenoidal fissure, is paralysis 

f one or more extra-ocular muscles. The external rectus is the one usually affected, 
b t the action of the muscle returns completely bv at most six weeks and the paralysis 
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The Measurement of Non-Ionizing Radiations for Medical 

Purposes 

By W. V. Mayxeord and T. J. Tulley 

( Physics Department, Royal Cancer Hospital (Free), London) 

Introduction. — During the course of recent work on the energy absorbed by a patient 
undergoing treatment in a beam of X or gamma rays interest was aroused in the corre- 
sponding problem for other types of radiation. A search of the clinical literature revealed 
how rarely any measurement of radiation is recorded for infra-red, visible or ultra-violet 
light, and preliminary experiments were therefore made to obtain data in absolute energy 
units. We shall in the first instance restrict our attention almost exclusively to visible 
and infra-red radiations as presenting a simpler problem than ultra-violet light. 

No apology is needed for insistence on the importance of measurement of radiation. 
The correlation of data obtained by different workers, the safety of the patients and the 
avoidance of accidental over or under exposure, the study of the physiological effects of 
the same quantity of energy at different parts of the wavelength scale, the interpretation 
of clinical and biological results, all demand precise quantitative data. Moreover, the 
change which comes over the aspect of a subject as it becomes quantitative is profound 
and progressive. The making of measurements not only supplies valuable information but 
leads to a change of outlook which in time profoundly affects the -whole subject. 

Methods of measurement of infra-red radiation. — The discovery of infra-red radiation 
was made by Sir William Herschel in 1800 by inserting thermometers of “exquisite 
sensibility” in different parts of the solar spectrum, and the method of choice of measure- 
ment of infra-red is still to observe the small rise of temperature of an absorber when 
exposed to the beam. The absorber should seize all energy falling upon it, showing 
no selective absorptions or reflections and so be independent of the wavelength of the 
incident radiation. We cannot here discuss the merits of or objections to the various 
means which have been employed to measure infra-red and risible rays such as the 
differential thermometer, the thermocouple or thermopile, the microradiometer, the bolo- 
meter, the pvroheliometer, the flow calorimeter, superconducting films, or even photo- 
electric cells. We may simply point out that for therapeutic purposes the total amount 
of radiation to be measured is usually quite large and that therefore the devices of the 
physical laboratory to obtain extremely high sensitivity are not required. Stability and 
simplicity coupled with reasonable accuracy are of more importance than sensitivity 
in instruments designed for clinical use, though in experimental work it is desirable 
to have considerable reserves of sensitivity available. 

We have used in our measurements either a Cambridge Moll type microthermopile 
or General Electric vacuum thermocouples with appropriate electrical instruments. 

Choice of Clinically Significant Quantity 

(A) Amount of radiation. — One of the most difficult questions involved in this work 
is the choice of quantity of greatest clinical significance and it is partially to obtain the 
views of those using non-ionizing radiations that these preliminary results are set out. 
We felt it also important to try to obtain uniformity of nomenclature among different 
workers. 

The quantity which stands out as obviously suitable for measurement is intensitv 
of radiation. This term “intensity of radiation” should, we suggest, be retained and 
used in its exact physical sense, namely the amount of energy flowing in one second 
through one square centimetre perpendicular to the beam. The absolute unit of inten- 
sity, namely ergs per cm.'- per second, would be the natural one in which to express 
infra-red and visible intensities for therapeutic use but in practice this unit would be 
too small and we have found more convenient the derived practical unit, namelv, one 
gramme caloric per square centimetre per minute. This unit has the additional advan- 
tage of involving the thermal properties of water which arc similar to those of soft 
tissues, and of being in general use when considering the gain and loss of heat bv the 
body, and in measuring solar radiation. It is the equivalent of 6-96 x 10' ergs /cm 2 
sec., and will be referred to as “one g.c.m.”. b ' 

If the intensity of the radiation be known, together with the area of the field then 
by multiplication we find the amount of energy falling on the bodv per minute and 
June — Phys. Mf.d. 1 • 
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, George Black , sai< 3 that he thought there might be a place for this method in the 
treatment of Mooren s ulcer. These were cases which in the final stages of the disease 
caused a great deal of pain and treatment had to be palliative. In one case — not his 
own— a surgical colleague was struck by the fact that he obtained much more from his 
treatment than he had hoped for. This case had little or no perception of light, bat 
lonowing the treatment the ulcer of the cornea healed and vision was materially improved, 
tins applied to a case of his own as well as to that of his colleague. 

Personally he was rather dubious about the large scale use of alcohol in the treatment of 
painful eye conditions. It must have a destructive effect and an extreme degree of destruc- 
tion had in fact been shown in some cases. In other cases, though the degree _o. 
destruction was minor, considerable anatomical disorganization might be caused with 
possible trophic changes in the cornea or other tissues of the eye. He felt, however, 
that in suitable cases the treatment in some way broke down a vicious circle, fhge 
were congested eyes, with brawny oedema at the margin of the cornea, and a _ n0 '3b-e 
consequence of alcohol injection was the rapidly increasing pallor. It seemed to him tnai 
a vicious circle associated with hypervascularity was broken by the injection of t_e 
alcohol, and subsidence of the vascularity led to brightening of the cornea and healing. 


Mr. R. E. Bickertox said that in the old days in Vienna the treatment of Mooren's 
ulcer was by extirpation of the lacrimal sac and was invariably effective. 


Lieut. -Colonel Tovell (U.S.A.M.C.) said that he was not an ophthalmologist but «- 
anaesthestist. He had had some experience with the injection of alcohol, more pah'- ; 
larly m the injection of the sciatic nerve for the treatment of sciatica. If it was desir 
to retain motor function not more than 40G> of alcohol should ever be used. 

He had used pontocaine in the usual concentrations. Pontocaine being ten times «s 
POfent and, therefore, ten times as toxic as novocain, one should be absolutely sure tnai 
the absorption was not too rapid, otherwise convulsions might occur. The treatment - 
convulsions was by means of oxygen under intermittent pressure. If the convulsion w_. 
of such intensity that one got spasm of the diaphragm then one could not get m oxjS 
under pressure and there should be preliminary treatment with pentothal in these circu 
stances, in order to relax the spasm. 


Mr. C. B. Gouldex, in reply, said that he had expected that the question of P°-'& 
injury to the optic nerve would be raised. He did not think that such a mischance 
been reported. He had been using this method since 1937. He had learned it Ir “ r 
Magitot (Ann. Oculist., Paris (1937) 174 , 361) in Paris, who had published a POP-* 
giving his experiences; he had then been using the method for four years. Its chief vam 
was in cases of acute glaucoma. It could be done even in the out-patient departmei 
before admitting the patient into the ward for surgical procedure. If it was nece.sai. 
to remove the eye the use of alcohol was of value because the patient, as had oe 
said, was tided over the few days before excision took place, and he was made free u 
pain at once. It was a most useful method for overcoming pain in interstitial keratins, 
certainly shortened the length of the attack, due Drobably to the blepharospasm having d- 
overcome. 
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Since, however, the determination of the energy distribution in the spectrum of a 
given source requires considerable experience and experimental equipment and its surface 
temperature is not usually readily measurable it might be worth while to try to obtain 
some measure of the “quality” of a beam by studying its absorption in some standard 
material. We have therefore carried out experiments along these lines. 

Care must be exercised in the interpretation of such results owing to the importance 
of scattered radiation. If a narrow beam be employed and the filters be placed at some 
distance from the detector little scattered radiation is included in the measurement, but 
if wide beams and absorbers near the detector be used a great deal of scattered radiation 
is collected and the transmission appears much greater. 

Two sets of results are given (figs. 1 and 2), only one of which includes appreciable 
scattered radiation. The difference in apparent transmission from the high temperature 
sources is marked. 
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encountered in therapeutic practice were obtained at distances not less than 25 cm. 
No systematic deviation appeared and no deviation from linearity greater than + 2% 
was observed over a range of intensities from 0-003 up to 6-5 gm.cal./cm.- min. In all 
these experiments great care was necessary to maintain constancy of the supply voltage 
to the lamp. 

Having carried out this series of measurements with the Moll we knew the intensities 
of radiation at various distances from the 3 k\V. lamp and used these known intensities 



FIG. 3. — Clinical instrument. (The plug attached to the vacuum thermocouple 
is inserted at the side of the micro-ammeter.) 


to calibrate the clinical measuring unit. The results of the calibration are shown in 
fig 4. 

It will frequently happen in practice that radiation will not fall normally on the skin 
so that the flow of energy per unit area across the surface will be reduced approximately 
in proportion to the cosine of the angle of incidence. The question naturally arises 
whether the measuring instrument will record correctly the normal intensity correspond- 
ing to these other angles of incidence, that is itself obey the cosine law. We have inves- 
tigated this point and the results of the comparison are demonstrated in fig. 5. The 
difference between front and back sensitivity arises from the fact that the back is not 
blackened. We later make use of this difference in sensitivity in an attempt to estimate 
reflection from the skin. 

Probably the most important objection to the thermocouples in their present form 
arises from the absorption of long wave infra-red in the glass envelope.” The trans- 
mission of glass is normally high up to about 2-5 falling off gradually until beyond 
3-5 n little is transmitted. For the radiation from high temperature sources such as- 
tungsten filaments at approximately 2,800° K in glass envelopes this absorption is of 
little importance, but for low temperature sources such as open heaters, either just 
“visible” or “nqn-visible”, a large fraction of the energy lies in the region absorbed by the 
glass and the instruments arc correspondingly less sensitive. In addition the gradual 
heating of the glass causes troublesome drifts of zero. 

Clearly it is desirable to have eventually a clinical measuring instrument free from 
such wavelength dependence. We had hoped to obtain thermocouples with rock salt 
or other windows but so far have not succeeded, and it is therefore necessary that the 
thermocouples at present in use be restricted to the measurement of high temperature 
radiation unless specifically calibrated for the tvpe of emitter used. This is a matter 
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Wc have used throughout Ilford X-ray film cleaned of gelatine but have as yet no 
experience of the differences which may exist between samples. The absorption by 
celluloid clearly docs depend upon the temperature of the source and might be a useful 
criterion of quality. 

lire effects of filtration by water on the radiation front high and low temperature 
sources are shown in fig. 2. Again it will be seen that the low temperature radiation is 
very heavily absorbed. 


Calibration* 

Absolute standardization . — In this paper we do not wish to discuss at too great length 
the purely physical investigations into the methods of measurement employed, but mil 
state broadly some of the results of detailed study. 

Our results depend ultimately upon the calibration bv the National Physical Labora- 
tory, in absolute units, of the Moll microthermopile with fluorite window. The result 
of this calibration is expressed in the statement that 1 milliwatt of radiant energy per 
square centimetre produces an e.m.f. of 61-5 microvolts. The thermopile was used m 
conjunction with a low resistance (8-4 ohms) Cambridge d’Arsonval galvanometer. 
Initially’ a direct deflection method was employed but abandoned in favour of the cow 
pensating circuit used by Guild (1930) which gives a much greater range and 
The voltage was measured with an N.P.L. calibrated Ferranti voltmeter and was dma 
by resistances of high precision. To check possible changes in the thermopile we were 
anxious to have available a standard of radiation. As it was not possible^ to obtain 
such a standard in this country we applied to the Bureau of Standards, Washington, 
asking whether such standards were available there. The Director very’ kindly pie 
sented us with a 40 watt carbon filament lamp whose radiation under specified condition 
is accurately known. These conditions have been carefully reproduced by 1 
power input being measured with substandard calibrated Cambridge instruments. » S a ' ’ 
we do not wish here to discuss the results in detail bur, suffice it, the obsen ^ 
thermopile e.m.f. agrees with that expected from the two calibrations to within „ 
comparison of the N.P.L. and N.B.S. scales of radiation was described by Guild in 
when it was concluded that the scales agree very’ closely, certainly to within 2 or 3 pn - 
in a thousand, though inconsistencies of about \ % were observed between different lamp-- 
In view of the many difficulties involved our agreement can be regarded as satisfacto 
and it is clear that we have a calibration in absolute units amply precise for clinic, 
purposes. , , 

Relative measurements . — The Moll thermopile, although suitable as a stand, 
instrument, is not convenient for measurement in therapeutic practice and in any cas 
we naturally do not wish to expose our standard instrument to the rough and turn 
of clinical use. However we were fortunate again in having presented to us a numo 
of vacuum thermocouples of the type manufactured by General Electric (Scheneda )J 
and described in the General Electric Review (Stack, 1 939; Gen. Elect. Rev., 1941). 1“®* 
vacuum thermocouples are intended for furnace control. Enclosed in a vacuum in 
thermocouple consists of a very thin strip of two different metals blackened on one. side- 
Radiant energy of therapeutic intensities falling upon the thermocouple produces ensiy 
measureable e.m.f. ’s. For example it was soon found that moderate sunshine gave curren s 
of die order of SO micro-amps, in a robust commercial micro-ammeter of intern*^ 
resistance 71-5 ohms (Ferranti). The thermocouples are quick acting, a steady readin c 
being obtained in five or six seconds. 

For clinical use a thermocouple of this type has been mounted as shown in >'g. 
coupled with such a micro-ammeter. This instrument reads up to 250 micro-ampere* 
and has been calibrated as below to read directly in gin. cal. /cm.- min. Readings ar 
rarely required above 150 /m and an instrument of somewhat higher sensitivity would 
be an advantage. The whole apparatus is, however, robust, quick acting, very suitable 
for clinical observations, and may be safely’ entrusted to semi-skilled personnel. 

Investigation of the characteristics of the measuring instruments . — In view of the 
fact that the Moll thermopile was calibrated at relatively* low intensities and that it was 
to be used at high intensities of radiation it was necessary to investigate the relationship 
between its e.m.f. and the incident intensity, that is study any possible deviations from 
linearity of response. 

This was carried out by making use of the inverse square law down to intensities at 
which the calibration was reliable. Initially a 40 watt lamp was used as source but 
■ . _ possible owing to its finite size to attain sufficient intensity at distances for 

•hich the inverse square law could be safely applied. We therefore obtained a 5 kW 
"w rras-filled tungsten filament lamp (Osram studio lamp) with grid filament giving 
clear g concentr a t ed source. With such a source intensities beyond those ever likely to be 
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clinical sources arc of the same order but generally greater than that of strong sunlight. 
Not enough data have yet been obtained to say anything about the variations of sensi- 
tivity of different parts of the body or with pathological conditions. Indeed it is partly 
the aim of this paper to persuade clinicians carrying out large numbers of infra-red 
treatments to collaborate in the collection of such data. 

For comparison we may mention that we find an intensity of the order of 
2 gm.cal./cm, 2 min. is about the maximum for comfort (with the high temperature 
source) while the threshold for .pain appears to be at about 3 to 4 gm.cal./cm. 2 min. in 
agreement with Hartley (1934) who found a value of 3-7 for a similar source. Sonne 
(1926) found that the maximum amounts of visible, “inner” and “outer” infra-red which 
could be borne by human skin were in the ratios of 3-11 to 1-79 to 1-33 gm.cal./cm. 2 min., 
values which may be correlated with the differences in penetration by the radiations. 

We may now discuss three further investigations illustrating the usefulness of measure- 
ments in practice and the kind of problem to which they may be applied. 

It is clear that there is a variation of intensity of radiation over the patient’s skin and 
we have therefore carried out a series of measurements with an Osram 500 watt gas- 
filled pearl glass daylight blue lamp in a reflector, to investigate the kind of variations 
which may occur with a normal type of therapeutic source. 



Anglo. Degrees. 

FIG. 3. — Cosine law investigations. 

The top of a low wooden table was marked out in 5 cm. squares so as to provide 
a suitable co-ordinate system. The measurements were made with the thermocouple 
always parallel to the -table top, that is normal intensities were measured. The results 
may be seen in fig. 6, which show iso-intensity curves for three conditions. In position 1 
the lamp is drawn as far as possible into the holder. In position 2 it was moved 2 cm 
outwards, and in position 3 it was moved 3 cm. further, that is 5 cm. out in all These 
positions of course correspond to different focusing of the radiation. The distance 
from the rim of the reflector to plane of measurement was in all cases 1 metre No 
attempt was made to secure symmetry as it was desired to reproduce the kind of conditions 
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measurements between the smciriV;,; ^ rous heat sensation. We have made comparison 
couples for sources at different mm CS t lc ^°H and the General Electric thermo- 
taken as f-0 for high temSnlfS 6 ”*,"*- , If ', hC . scns .itivity of the G.E. couple be 
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Intensity (gn.eaVcn? nin. ) 
FIG. 4. — Calibration of clinical instrument. 


Applications to Clinical Problems 

inStf^ been “What are the absolute 

During the course of the last few months measurements have been mad- on about 

3SR5SS filaS n ifnm: a ™r fl 1 th “f -t” £ 500 and 

treatment fields accepted as "comfortablc’^b^the'patfente °h* er ' f cd a t rb c centres o 
0-6 to 3-6 most of the values being in the neighbourhood of 2-0 gn d /mi'S On 
different days, however, the comfortable” intensities for ' min - ' 

differ.,,,, vAi„E i» ~J m. ft-. <;J » 75.”% 

IS interesting ro remember that the mtensitv of strong sunlight- ^ j ® j v- 
is of the order of 1 to 1-5 gm.cal./cm.s min. We afrive therefore ™?. summcr f da / 
which might have been expected, that the absolute intensities of the radiarion ‘fmW 
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Distribution 8. — Lamp moved 5 cm. from reflector. 

FIG. G. — Distribution of radiation over a plane surface perpendicular to the axis of the beam. 

met with in practice. A cross marks on each diagram the point on the axis of th* ^ 
flector. It will be seen that in position 1 the intensities vary from 40 down to 10 > arl ‘ ' 
units, in position 2 from 80 down to 10, and in position 3 from 38 down to 10. Jq 
measurements were made prior to calibration. Subsequently it was found tun 
arbitrary units equal 0-17 g.c.m.; 3S arbitrary units equal 0-67 g.c.m.; 40 arbitrary 11 
equal 0-71 g.c.m.; 90 arbitrary units equal 1-75 g.c.m. We see immediately how ' ^ 
heterogeneous the field can be and how, if we wish to obtain a uniform distribution 
radiation, other types of source must be devised. 


The next study of distribution of radiation arose from a recent paper by Brown, Et® 
and Mendelssohn (1943) on the action of radiant-heat cradles in which it was rc P or , 
that burns had occurred. Blackening of the reflector makes a greater heat input tot 
able, an effect ascribed to the conversion of supposedly harmful short to long i'®’ 
radiation. This explanation appeared to us unlikely- in view of the experimental eviden 
already adduced and we -therefore undertook measurements of the radiation ms' 
cradles of standard Ministry of Home Security design. , 

The patient was represented by a cylinder of elliptic cross section semi-axes 18 an 
10 cm., measurements being made over the whole of its upper surface. Iso-intensi ) 
curves in a polished cradle smaller than that used by the workers quoted show tit 
existence of “hot spots” (fig. 7). Measurements were also made with a cradle of stand® 1 ) 
dimensions having a diffusely reflecting internal surface. It was found that the distri- 
bution of radiation is much more even (fig. 8), the high spots being much less marked. 
It seems not impossible that the burns were caused by local concentrations of energy ° n 
the skin. 


A third distribution problem was also Investigated. It is well known that from point 
sources of radiation the intensity falls off inversely as the square of the distance, and 
not infrequently one mav find the same law applied to a source with a reflector. It is 
clear on purely physical grounds that no such rule can hold, but we thought it ol 
interest to find the' actual variation with distance in a few cases. Fig. 9 shows the 
intensity of radiation in arbitrary units along the axis of a beam from a lamp (Osram 
-nn watrt without a reflector, and in its reflector in the three positions previously described. 
It will be immediately obvious that the inverse square law does not apply and indeed 
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of energy involved in treatment with very different kinds of electromagnetic radiations 
- (Mayneord, 1942). Typical results are tabulated below. 


Type'of radiation 
High voltage X-rays. (200 kV. 

heavy filter) 

Ultra-violet light ... 

Infra-red ... 


Representative 

intensity 
ergs/cm. 2 sec. 


Total 

energy 

absorbed 


2xl0 3 GO gm. cal. in six weeks 

2 x 10 2 8 gm. cal. at one sitting 

7 x 10 s 24,000 gm. cal. at one sitting 


For comparison it has been assumed that 20% of the incident radiation is reflected 
in the infra-red, but even then the very large amount of energy absorbed is sufficiently 
obvious. 

It may alsb be of interest to analvse from this point of view ^ n a little more detail 
the records of a sample patient. In collaboration with Dr. Flood a preliminary treat- 
ment card upon which the observations may be recorded was drawn up, and part of 
which is reproduced. 


TREATMENT CARD 


Date 

Fields 

Field 

S17C 

(cm. 

diam.) 

Incident 

intensity 

Detector 

facing 

skin 

! Time 

1 in 
| mins. 

Gm. 

cal. 

abs’d. 

Skin 

temp. 

Body 

temp. 

Skin 

temp. 

Body 

temp. 

Notes 

Mid. 

Edge 

Mid. 

Edge 

Initial 

Final 

| 1043 

L'lrnbar 













i 7a/ 


25 

10 

1-2 

1-2 

1-0 

i 20 

11,000 

34 

07-0 

38 

98-4 


n / i / 


25 

20 

10 

1-4 

3-2 

, 20 

14,100 

33 

07-0 

37 

9S-7 


12/1/ 


25 

20 

2-4 

1-0 

1-4 

i 20 

10,G00 

34 

00 -2 

38 

97-8 


14/1/ 


25 

2-0 

1-8 

M 

1-3 

i 20 

14,900 

33 

07-0 

38 

08 0 


| 16/1/ 


25 

2-3 

2-0 

1-4 

1-3 

j 20 

10,000 

33 

07-0 

38 

98-4 


1 18/1/ 


25 

1-8 

1-2 

1-0 

0-8 

! 20 

11,800 

34 

00-8 

37 

98-2 


I 20/2/ 


25 

2-5 

2-0 

1-4 

1-6 

' 20 

17,700 

33 

97 --0 

38 

07-8 


j 25/2/ 


25 

2-G 

1-8 

1-5 

1-2 

10 

8,000 

32 

07-0 

34 

97-8 


: 1/3/ 


25 

1*5 

1-4 

1-3 

1-2 

i 15 

0,000 

33 

97-4 

39 

C8-4 

! 

; 2/3/ 


25 

2-4 

2-2 

1-4 

1-3 

1 20 

18,100 

34 

07-4 

37 

98-4 j 


The physical factors recorded include "incident intensity’’. This quantity was 
measured by placing the thermocouple, backed by a black velvet covered wooden disc 
of 4 in. diameter, on the skin of the patient. Black velvet is well known to give very 
little reflection. The column headed “detector facing skin” records the apparent inten- 
sity with the thermocouple reversed and the disc removed. 

From these observations and a knowledge of the relative sensitivity of the blackened 
front and unblackencd hack of the thermocouple (fig. 5) we had hoped to estimate the 
approximate reflected intensity and hence deduce the real absorbed energy. It soon 
appeared that the observations were not likely to yield consistent reflection factors and 
the method requires further refinement. It is known (Pfleiderer, 1937) that some 
40% of the incident energy is reflected in the visible, but that the factor is lower at 
longer wavelengths. Assuming a mean reflection factor of 20% for the high temperature 
source used, we have calculated the total energy absorbed during each treatment and 
hence the total absorption in the whole course. For the 25 cm. diameter lumbar field 
and in a twenty minute treatment the individual energy absorptions varied from 1 1 ,000 
gm.calorics to 19,600 gm.calorics, amounts quite inadequate to account for the rise of 
body temperature on purely physical grounds. The total energy absorbed was 140,000 
calorics during the whole course. 

Finally it may well be asked what conditions of treatment from a physical point of 
view should be specified in order to facilitate a useful interpretation of the data. Ideally 
we would like to specify four quantities, namely: (1) the intensity of radiation at every’ 
point on the skin; (2) the area irradiated: (3) the time of irradiation; (4) the energy 
distribution in the spectrum of the incident radiation. 

We have, of course, normally no such information. It is, however, practicable to 
record: (!) the intensity of radiation in the centre of the field (or at the maximum if 
me two are not nearly the same) and at the edge; (2) the area irradiated; (3) the time of 
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JOINT DISCUSSION No. 4 


Sections of Dermatology and Physical Medicine 

Chairman — H. C. Semox, M.D. 

(President of the Section of Dermatology) 

[March IS, 1943] 

DISCUSSION ON THE APPLICATION OF PHYSICAL METHODS IN 
THE TREATMENT OF SKIN DISEASES 

Dr. A. Rupert Hallam : I propose to confine mv remarks to the action of X-rays and 
ultraviolet light in skin diseases. The practical application of X-rays has been developed 
entirely by dermatologists. So far thev have done all the work, and X-ray therapv is just 
as much a part of dermatology as Lassar’s paste. 

Some dermatologists appear to use X-ray therapy with considerable reluctance. They 
almost regard its use as a confession of failure and feel they should be able to achieve 
the same result hy other and perhaps simpler methods. I think that attitude is really 
a wise one, because with this remedy which does give some improvement in so large a 
proportion of skin cases there must be a tendency to neglect due consideration of the 
aetiology and pathology of the skin complaint. 

With modern apparatus, there is almost unvarying output, and in addition quantimeters 
and various calibrating instruments assist us in standardizing the dosage. But there appears 
to be some confusion about the erythema dose, and I believe it has not been universally 
standardized, many workers having their own views. But the sensitivity of the skin 
varies with age, sex, position on the body, and, above all, size of field. Unless all these 
and other factors are taken into consideration it is impossible to compare one erythema 
dose with another. Fortunately it is seldom that we have to use an erythema dose; with 
the spaced fractional dose there is very little danger of any serious results from over- 
treatment, and even with the epilation dose, I believe, there is a margin of safety of 
Y>%. In this country we appear to assume that 400 r units are equivalent to the epilation 
dose, the erythema dose, and the tint B. But I find that in that comprehensive book bv 
. icKee, “X-ray and Radium Treatment of Skin Diseases”, 1938, a dose of 300 r units 
is mentioned as being equivalent to the erythema dose and the epilation dose. That, of 
course, is unfiltered radiation. Another author (Ellinger, “Radiation Therapy”, 1941) 
has published a book in New York since the war and quotes figures as follows: for an 
area of 2 x 2 cm. the skin erythema dose is equivalent to 450 r, but for an area of 
6 X 8 cm. it is 400 r, so that his figures are almost identical with our own. The discrep- 
ancy between the figures quoted by these authors is large. How has the difference arisen? 

1 here has been a considerable amount of research on the action of X-ravs. According to 
klhnger there is no specific morphological irradiation effect, but, of course, it is accepted 
3S \r Ce . rtaint .Y t ^ lat exposure to X-rays does reduce inflammatory reactions. . 

•MacKec gives a list of ninety skin diseases which are more or less amenable to X-ray 
therapy. In the first place, are we entitled to treat malignant disease of the skin with 
jv-ravsr For many years I treated large numbers of rodent ulcers with some success 
hut during the last ten years I have referred all such cases to the Radium Department’ 
nd lam quite convinced that the results obtained by that department have been better 
an I could have achieved myself. Therefore I question whether we are reallv iustified 
an V longer in treating malignant disease of the skin. ' ^ 

some con si rTer nr in n' ^ ^ tr f*. tment , ?* 'ulgaris is a subject which needs 

me consideration. This is a complaint which causes considerable misery tn vmm. 

P ople and we all know that X-rav therapy probably gives quicker results than anv of 
be other methods which are based on improving the general health so that b ; " ■ f 
tempting to use it in all cases and at the same time vfrv- dTfficuk to make rhe Vm' 
person realize that attention to such matters as local sepsis more fre^h air d 
is equally important. It has been assumed that the benefidal effects Z V ' 
of the sebaceous glands owing to the action of the rays, bm somTte^rV Z H d" N fle" 
June — Joint Dis. Xo. 4 l ' b 



422 


Proceedings of the Royal Society of Medicine 


•n 


irradiation; (4) die “quality” of radiation, that is to sav the nature of the source includ- 
ing its running conditions. 

The careful recording and analysis of such data for a large number of patients could 
scarcely fail to yield important information as to the most appropriate amount' or 
radiation to be used in various circumstances. Such studies might define the maximum 
radiation beyond which increase is dangerous, the minimum radiation of real ralue 
and provide a basis upon which more exact and quantitative physiological studies might 
be built. 


Summary 

The paper contains an account of theoretical and experimental work on the measure- 
ment of non-ionizing radiations, particularly infra-red and visible light. Reasons are 
given for suggesting that the incident intensity of radiation in therapeutic practice sho 
be measured in gm.cal./cm.s min. From such data energy absorption in die pane" 
may be approximately deduced. The absorption in celluloid of radiation from sources 
of different colour temperatures may form the basis of a "quality” measuremsi 
infra-red. ., 

The standards of radiation measurement employed arc a Moll microthermopue vr 
a fluorite window, calibrated by the National Physical Laboratory, and a 40 wat L wr 
filament lamp calibrated at the National Bureau of Standards, Washington. Lie 
calibrations are in agreement. Small vacuum thermocouples have been used in 
construction of a clinical instrument whose characteristics were carefully studied. 

Measurements on patients show that the intensities of radiation employed in P ra 
are frequently of the order of 2 gm.cal./cnt.- min. The threshold for pain appeal a _ ^ 
3 to 4 gm. cal. /cm. 2 min. The distribution of radiation over a plane perpend* cu a 
the axis of the beam has been studied as well as that over the surface of patients ^ 
treated in radiant heat cradles. A study was also made of the variation of intensity ' 
distance front a lamp in a reflector. The paper concludes with a discussion o 
energy' absorption and the most appropriate quantities to measure in practice. 
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I will proceed with the consideration of some common skin conditions. 

Acne vulgaris . — Acne rosacea is excluded because it has been found that in most cases 
the condition is aggravated by ultraviolet irradiation. The number of cases was 865. Of 
these 295 were males, 553 females and 17 children under 16 years of age. The results 
recorded were 596 improved, the remainder were not improved or had less than 12 treat- 
ments or were lost sight of. Approximately 66% of the women, 55% of the men and all 
the children improved. 

The technique which has been found to give the best results differs in the pustular 
type of case from that in the non-pustular type. In both, the treatment is local and 
general. 

Technique in the pustular type: The skin is cleaned with spirit to remove dirt and 
grease. An exposure of ten minutes is given with the non-luminous infra-red generator, 
followed by the mercurv arc, of sufficient intensity to produce, on normal skin, a well- 
defined or third degree ervthema. The object is to secure marked desquamation followed 
later by pigmentation. 

Technique in non-pustular type: The same cleansing is adopted because dirt and 
grease prevent the shorter ultraviolet rays reaching the skin. The preliminary exposure 
to infra-red is not necessary and only a milder or first degree erythema is necessary. 

The physiological basis is largely speculative. For the intensive local treatment it may 
be said to be purely mechanical, the “peeling off’ of the superficial layers of the skin 
and so opening up the pustules. It is possible that there is a bactericidal action due to 
the short ultraviolet rays sterilizing the skin, or at least inhibiting the growth of organ- 
isms, and stimulating the skin to bring about its own salvation. As for the general 
treatment, the stimulation of endocrine activity and the increased production of vitamins 
are generally recognized as biochemical results of irradiation and possibly are the 
explanation. 

Psoriasis . — The 247 cases examined include the early cases with few scattered lesions 
with thin paper)’ scales and those with large areas with the thickened scaly adherent crusts. 
103 were males” 128 females and 16 children under 15. Of these 185 improved and only 
62 showed no improvement. 

Seventy-two were given general treatment only: an almost equal number being treated 
with the carbon arc as with the mercury arc. 69 were given local treatment only, i.c. 
patches were singled out. In 40 of these the tungsten arc was used; 26, the air-cooled 
mercury arc; 3, the Kromayer. In addition 17 were given X-ray. The remainder were 
started” on one form of treatment and then changed to some other. The type that 
responds best is that with thin papers- lesions. 

Technique: The method is to single out groups and give third degree erythema doses. 
There is no advantage in blistering. Where large areas are affected general irradiation 
is the only practical method, at least in a clinic. 

That type with thick scales and crusts does not respond well unless other treatment is 
associated with it. Effects are quite good when one of the usual ointments, e.g. chrysophane. 
is applied nightly. These remove the scales and allow the ultraviolet rays to have effect 
on the underlying lesion. 

There is one type that appears to be made worse by ultraviolet rays. This is what 
might be called the acute stage, where the patches are inflamed and there is itching. 
Infra-red irradiation, however, results in immediate improvement and certainly gives the 
patient relief. 


There can be no question of irradiation bringing about a cure. Many patients come back 
periodically, either in the winter months or the beginning of spring. Others say they 
prefer to keep the lesion under control by this method, which is clean, than be incon- 
venienced by the constant application of greasy ointments and recognize, even if the 
condition clears up, that they are not cured. Early cases seem to respond best. 

Eczema . — This term is used in its widest sense. 92 cases were examined, 38 men. 30 
"omen and 24 children. The average number of treatments given was 32 and the results 
show that the number improved was 24 men, 20 women and 15 children, making a total 
of 59, approximately two-thirds. 

Technique: In all cases a slight first degree erythema dose was given and no attempt 
rpade to bring about either pigmentation or desquamation, the object being merely to 
raise the standard of general health. Local treatment was only given in addition when 
small localized areas were affected and the condition had persisted for vears. A third 
erythema dose was given to those areas. ’ 

The weeping form does not appear to respond to any treatment in which the ultraviolet 
predominates; the non-luminous infra-red generator gives better results 

Dermatitis .— Of all skin conditions dermatitis appears as a svmptom of some underlvimr 
cause, especially in the so-called “occupational dermatitis”. These underlying causes after 
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(Arch. Derm. & Sypli., 1933. 27, 89) showed that there was apparently just as gts 
an improvement if ' half of the skin was treated. The method of treating half the sli 
obviously is a great saving of time, and I wonder whether anv members present hat 
had experience of it. 

What * s the ideal technique in the treatment of acne vulgaris by X-rays.' h 
small doses weekly for three or four months, or is it a larger dose, say 200 r units, , 
intervals of three weeks, with a maximum of live exposures? 

Another common skin disease is psoriasis. Of all the remedies described during the lw 
hundred years it is questionable whether any is so reliable as X-rays, and yet in - 
treatment all that we can hope for is a temporary improvement; we cannot e-xpect a f' lr “ 
In my experience some of the cases are extremely resistant to treatment and it ls Tr™ 
to give a prognosis or to choose those which are likelv to react well and those "hi 21 
not. It is generally agreed that we should restrict treatment to a few of the lesions, an 
it is my practice to treat with X-rays only psoriasis on the face or hands. Psoriasis 0 
scalp appears to be particularly amenable, but I caused epilation in two cases wit ion 
third erythema dose, so that I think it is a remedv which is not very applicable to the sra p- 

I again express the view that there is a danger in regarding X-rays as a short cut J 
treatment of skin diseases, and now pass on to a very brief consideration of the cl e - ^ 
ultraviolet irradiation. I have been very disappointed with it and do not regard it a- 
any great value. 


About sixteen years ago Rollier assured me that much could be done by exp ^ 
patients in the open air even in the large cities in this country. I was sufficiently inl P, r __^ 
to try out the effects in Sheffield, where, in those days, there was a large number 0 ^ 
of lupus vulgaris. I established five centres, four of them on the outskirts or t ^ 
and one in the Royal Infirmary grounds, in the smoky centre of Sheffield. The P a ^ 
attended dailv. It happened to be a perfect summer and I found that they “‘d n ® 
it at all irksome; they read, knitted, and played games, and were convinced tna 
general health improved. There was good bronzing and I was satisfied that tner ^ 
greater improvement in the lupus patches than I had ever seen from exposure ‘ 

carbon arc or the mercury' vapour lamp. I was astonished at the wav even the 
who were exposed in the Infirmary grounds progressed. The following year we 5 . 

again, but that happened to be a wet and cold summer: all the patients became dtsp 1 
and so did I, and we had to abolish the scheme. 

When Dr. Lomliolt was over for one of our meetings his enthusiasm about the 
of Finsen light so impressed me that I sent to Copenhagen for die latest lamp. ^ 
fortunate enough to obtain a nurse who had been trained at the London Hosptta , 
we started the treatment of lupus vulgaris, but again with very' depressing results. ^ 
rime I went to this department I found some technical fault. Eventually I uisctn 
that there was a deposit of vegetable matter on die inside of the quartz lens. This ^ 
derived from the water which cooled die lens and which happened to come from ^ 
peaty moors in the neighbourhood of Sheffield. I am quite certain diat this deposit ‘ . 
cut off most if not all of the short waves and I think it is very' likely that it was wsp 
sible for my failures. But this was the last straw. I closed the department until 
time as I could find a colleague with sufficient patience and enthusiasm to take it 0 
from me. 


Dr. William Beaumont : My comments tire based on an analysis of cases that have c 
under my -direct care at the Institute of Ray Therapy during the past thirteen years. ' 
analysis cannot be as exhaustive as intended owing to the limitations imposed by shor a. 
of both rime and staff. , c 

The use of the term "irradiation” is confined, for the purpose of this paper, to ^ 
ultraviolet, visible and infra-red rays. I am not unmindful of the value of other physi • 
methods. The effectiveness of high frequenev currents of low wattage (“violet ray ) - 
relative to the degree of erythema produced. The high frequency current of high watMg 
(short wave diathermy) is of value for its heating effect. The former can be obtained 1 
ultraviolet and the latter by- infra-red. Ionization is an effective method of introducing 
drugs superficially into the skin, but its application is limited. 

B*v designing die Finsen lamp for local treatment and employing the flaming carbon 
arc for "eneral irradiation, Finsen was the first to establish a reasonable technique and 
embark Seriously on the use of artificially produced radiations for the treatment of skin 
conditions Later, about 190S, Dr. Kromaver designed the water-cooled mercury arc for loc® 
irradiations In this country I think the credit should go to Dr. Sequeira who introduced 
to the London Hospital the' Finsen technique. 
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Dr. R. T. Brain agreed that a safe standard for the erythema dose of X-rays at a 
kilovoltage of 90 was 400 r and -with a current of about 3 ma. this dose could he adjusted 
to a treatment period of four to six minutes. 

Dr. Brain had not found that many cases of psoriasis respond to irradiation alone 
but some of his patients responded well and remained free from lesions for very 
long periods. He had not been impressed by the results of local ultraviolet light therapy 
in psoriasis, which did not bear comparison with the excellent results of X-ray therapy 
although the latter were often fleeting unless the local therapy was part of a wider plan 
of treatment. General ultraviolet light therapy was often beneficial in eczema and many’ 
patients with infantile eczema attending the Hospital for Sick Children had recovered 
on careful exposure to the sky-shine and open air. 

Dr. Brain referred to some of the other methods of physiotherapy used in dermatology. 
Thorium X was a useful radio-active substance and provided a method of utilizing the 
alpha particles to produce a superficial inflammation. Applied as a paint or varnish, 
favourable results had been obtained in the case of superficial vascular natvi, lichen 
simplex, psoriasis, &c. 

Ionization and electrolysis were used to remove small moles, warts and superfluous 
hairs. Multiple warts could be effectively treated by ionization and Dr. Grace Griffith 
had obtained over 60% success with a i% solution of sodium salicylate. By painting 
the wans first with 10% caustic soda the conductivity of the warts was greatly increased 
and then the whole limb could be put in the bath with the cathode and the maximum 
current tolerated passed for twenty to thirty minutes. 


Dr. Philippe Bauwens : In acne vulgaris, it seems to me that the adolescent type 
which is due to an endocrine disturbance caused by male hormone production, responds 
well to stilboestrol or some oestrogenic substance which does appear to slow down the 
glandular development. At the same time one should look to the patient’s general 
condition and give general ultraviolet rays and possibly local doses of ultraviolet rays. 
I have been much impressed by giving 1 mg. of stilbcestrol per day for a month. I must 
add that I did so with the permission of the dermatologist at the various hospitals I attend. 

With regard to psoriasis I have not experienced the disappointment mentioned by some 
speakers. I have seen some good results from treatment with ultraviolet light, but the 
treatment must be continued, the patient cannot be discharged. It may be possible to 
keep the condition at bay with one treatment all over the body once a fortnight; I have 
some policemen who attend for such treatment regularly and it seems to be satisfactory. 
It is quite true that the very resistant types, with thick scales, are difficult to deal with. 
All these cases we treat with the usual coal tar ointments, with sunlight baths and local 
application of the stronger reaction doses. In the cases with thick scales, one cannot obtain 
a third degree reaction, and I have then substituted carbon-dioxide snow for the 
ultraviolet rays. One can obtain good third degree reaction with carbon-dioxide snow- 
dissolved in acetone painted on the scaly margin of the psoriasis. 

I agree with Dr. Beaumont as to the treatment of lupus. To use a Kromayer lamp 
and order a fourth degree reaction of ultraviolet rays is not enough because the blister 
will be produced by the action of the short, superficially absorbed radiations. What one 
has to do is to ignore that portion of the spectrum and obtain the tissue reaction deeper 
down. In order to produce a deep reaction one has to rely upon a prolonged application 
with the Kromayer burner. 


That is the answer to the controversy which has existed between the protagonists of the 
Kromayer lamp and the Finsen type of lamp. The latter depends on the ordinary short 
flaming arc, which is a source of radiations rich in long penetrating ultraviolet ravs. As 
Dr. Beaumont suggests, in twenty minutes short radiations have done all the damage 
they can superficially; they will produce a blister, but what we relv on for the curative 
effect is the reaction produced more deeply by the more penetrating long rays. Therefore 
't is quite wrong to order a fourth degree dose of ultraviolet ravs when using a mercury 
vapour lamp for lupus. 


remember 
ear, which 


Impetigo: I have once or twice obtained good results with zinc ionization. I 
a patient who had an impetiginous skin reaction from furunculosis of the ear which 
spread very rapidly despite all the remedies used. It was getting so near the eve’s that I 
ordered about 400 milliampere minutes of zinc ionization to be given and the result 
was most gratifying, one treatment made an enormous difference and the condition sub 
sided after about four daily treatments. 


Herpes zoster: In these cases I follow the same type of technique— a good sharp dose 
June — Joint Dis. No. 4 — 2 “ 
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to infection ^The'mnir' °" c ^ cd statc op the physical condition, e.g. a lessened resistance 
these cases sunbaths, so widely used in industry to-day. are of real value in 

of^ultr^v^lct C \'rrad?adon^?s C I hc employee is exposed to a known skin irritant, the value 
indicated As fn'r tL S c oubl f ub 1,1 Pact or >c could almost sav that it is contra- 
expression of “ronsr't n ? n '°^ cl, P ntI °nal conditions and where the dermatitis mav be an 
defective ^ circ ularinn ” !°" aI n C 1StU , r l 5nnce "- endocrine dysfunction, anxiety state, 

irradiations combine- 1 * P •'"udl-hcalth, then subcrvthema doses of ultraviolet and risible 

80 towed no ^ ^ ***“ " Cre “ ed and ° f *« ^ 

enertreticahv ^ o'/ oj a C0IU *'-' nn " b ‘ cb gives reallv gratifying results if treated early and 
adorned is Vs fSfil ° 6 “mplctcly cleared up in V treatments. The technique 

given Gen on I tr ^ 1C . SCI J^ 1S rcm °vcd and a marked third degree ervthcma do?e 

Child 'is usually tn C a debmr at ed V sme SiVCn ^ is ° f the Utm0St im P orlance as 

d cprcr VmlI!!' S V a s >: ni P! om n nerve condition rather than a skin disease. If a first 
distressing hlemi i° SC '? S lvc n each day to the lesion within die first three days, these 

persist for any length of time!^ ” P Md disa P pear and rarcl - v doeS thE 

nnd VicrHb !f - * S P re , sei } t ’ Cltber infra-red or diathermy is given, according to the severity 
suhervM Vn V' T In a11 cases tbi * « combined with general irradiation in 

TtXnrn * ,, C S /r S ".- -/ cases "'etc treated and of these 20 completely cleared up- 
inrrrf . s n tf cl {ons of the shin . — Tlie secondary infection which mav follow operanre 

iVrVdimtVn ;f n , a i denlt - IS n f A , m . some cases of tuberculous osteomyelitis will respond ! w 
h „ „ ta K en 1,1 band in tIle early stages, but it is most intractable if tier 
rlie irt -ii * °'- cd to go on for; months. The local treatment should not be confined to 
nnJl Jf* '" volv ° d bu j diould include ns much of the surrounding healthy skin 
CrrVr iVrV V ° n y a fi , rSt dc S rce erythema dose given. The general irradiation is p{ 
S /,V P ; CC an r d - should bc similar to the treatment of lupus vulgaris. 

,rfc vtifgnns .— It is unfortunate that the correct technique laid down bv the pioneers 

disVppoinrinT e results ° ^ ™™ CA ^ Llrgel - V becal,se of tbis that ' one ^ 

, be total number of cases under observation is 60. Cases of lupus are never discharged 
ut renewed from time to time. In 4 cases die lesions were early and no larger than 
a shilling, and without exception they cleared up leaving only a scar which 'has become 
less noticeable as the years have passed. “ ^ 

Intensive local and prolonged general treatment is given. Locally * e 
V‘° . ' lan ?p >s used, pressed hard against a chosen area the size of a shilling. Thf 
time is never less than fifteen minutes. Three, sometimes six, applications are made with 

snot t a wtalr Vvn b 2 Wecn ’ f obo "' ed b y a test of fourteen days during which another 
spot is dealt with. If granulation tissue cannot be seen, die process is repeated to the 

IfLZJf , ,5 CXp -° S t‘, rC “ contact is tbe first consideration, the production of a blister 
ThifrwV n lnevitable - Saturation of the area with irradiation is the kevnote to success. 

• ‘ nr mV a -! q , UC f apP ! CS X ? that , type of ll, P us characterized hv the presence of “app |e ‘ 

j y nodules before they have broken down, and also where there are only small areas 
and Vw ™ MhCre - there arc l ar S e superficial areas of ulceration it is not so effective 
and not at contact^ 11116 gem Cr handlin g- Only a mild erythema dose should be given 

While the value of local treatment, if correctly carried out, can hardlv he denied- 
general irradiation is more universally accepted. Repeated emhemas should be procured 
so as to produce pigmentation. These patients do not pigment easily, but rhe prognosis 
beais a definite i elation to the success or failure to bring this about It is necessary 
to give up to twenty minutes back and front, three times a week, starting with an exposure 
which produces a ivell-defined erythema and advancing every third treatment until th e 
maximum is reached. Even when the skin has pigmented treatment is continued until 
the local lesion is under control. 


Conclusion 

In skin conditions general irradiation, in many cases, plays a treater part than local. 
The combination of the radiant heat lamp with the mercurv arc gives the better results, 
unless the carbon arc is used. Infra-red is a useful form of local treatment in a few con- 
ditions. In my opinion the hopes of some workers in the earlv davs of the introduction 
of ultraviolet rays have not materialized, but there are few 'skin conditions in which 
irradiation will not prove a useful auxiliary form of treatment. 
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Pruritus ani and vulvse . — Rapid improvement after 300 r of soft rays on three occasions 
with weekly intervals. Proctitis, hemorrhoids, and parasites must be considered individually 
otherwise relapse is unavoidable. In generalized pruritus general grenz ray treatment 
gives relief. 

Lupus vulgaris . — The most favourable results can be obtained in well-confined fresh 
lesions with some surplus of connective tissue. More difficulties arise in the treatment 
of extensive confluent old lesions. As in every chronic disease no permanent local success 
can be secured without sufficient care of the general condition of the patient (rest, fresh 
air, good diet, plenty of vitamins, &c.). The histological changes in the lupus tissue after 
grenz ray treatment may be described as follows: the capillar)' flow increases considerably, 
leucocytes immigrate and exudation of serum occurs into the surrounding tissues. This is 
followed by a breakdown of the irradiated parts and phagocytes deal with the debris. 
Repair and regeneration are carried out afterwards by immigrated fibroblasts and connective 
tissue cells. The process of regeneration depends on the amount of remaining healthy 
connective tissue and on the state of the blood and capillary vessels in the subcutis. 

In some cases it has been found that the superficial lesion healed up quickly after 
grenz ray treatment but granulations remained in the depth. As far as could be estab- 
lished these cases had been treated by the excessive doses of very soft rays of Spiethoff’s 
technique (single doses up to 10,000 r with total doses up to 80,000 r). We recommend 
a more conservative line. Before starting treatment an explorative dose should be given. 
This may be about 1,000 r in an ulcerative case or 1,500 r of medium rays in a case of 
lupus tumidus. Maximum reaction is to he expected in about two weeks’ time, another 
flare up in four to five weeks. Treatment is of little avail without a definite reaction 
consisting of erythema, swelling, discharge and soreness. To produce the reaction 
subsequent doses may be increased up to 2,000-2,500 r. This dose was rarely exceeded 
by us in recent years and it was combined in ulcerative forms with softer, and in verrucous 
forms with harder, radiation. Success depends to a great extent on keeping long enough 
intervals between individual applications. No treatment should be repeated on the same 
field before eight to sixteen weeks have elapsed since the last application. Total doses 
10,000-25,000 r. 

Tuberculosis verrucosa cutis . — Results are uniformly good with 1,000-3,000 r of hard 
rays in monthly intervals. Total doses according to hyperkeratosis 5,000-15,000 r. 

Nxvus flammeus . — Treatment of portwine stain with carbon dioxide. X-rays or radium 
are all unsatisfactory and grenz ray therapy yields the best cosmetic results. As the 
therapeutic dose lies very near to the damaging dose great care is necessary, especially 
in adults. Best results are achieved in young children. They are less satisfactory with 
Increasing age, especially in the deep type. Still even in these cases a considerable 
decrease of the redness occurs with partial involution. Dosage must be chosen individ- 
ually and very carefully, covering is most essential. On an average ten to twelve sittings 
are necessary with 600-S00 r each time in children, 800-1,000 r in adults, with five to six 
weeks’ interval between each application. 

Scleroderma . — In the localized form quite favourable results can be obtained, especially 
in the fresh stage and not exceeding 2 in. diameter, with 200-300 r of hard rays repeated 
five to ten times. 

Keloids . — In fresh keloids we had quite good results either with large doses of 1,500 r 
of hard rays in intervals of eight weeks or with fractioned doses, beginning with 500 r 
of hard rays, later doubling and trebling the dose at each exposure until 8,000-10,000 r 
had been given. 

Plantar warts . — Very good results were obtained by giving 2,000-3,000 r of hard rays, 
repeated, if necessary, with four weeks’ intervals. Sometimes one single application was 
sufficient, in most cases three treatments were necessary. 

(Dr. Leitner also discussed the use of grenz rays in dermatitis herpetiformis, parapsor- 
iasis, Bazin’s disease, alopecia, poikiloderma atrophicans vasculare Jacobi, arborescent 
telangiectasia, Darier’s disease, and rodent ulcer.) 
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Dr. H. C. Semon : Dr._ Whittle has asked me to draw your attention to the fact that 
manv patients having X-ray treatment from one dermatologist, often Eo to another 
Should not some scheme be set up to register and follow up^su’ch cases^o that if the 
June — Joint Dis. No. 4 — 2* 
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of ultraviolet rays locally. I always give short wave to the part near the spine so as to 
include the aflccted dorsal root ganglia. 1 have had good results providing it has been 
caught within the first three or four day’s. 


Dr. Z. A. Lei trier : Grenz ray treatment for skin diseases has been carried out in the 
Physicotherapeutic Department of St. Mary's Hospital since autumn 1936. It is proposed 
to give here only a short summary of our experiences 

Grenz rays are X-rays of a very long wavelength (3-1 Angstrom units). They are 
produced by applying a voltage of 5-12 kV. to a special tube die aperture of whim is 
made of Lindemann glass. The glass is constructed of boron, beryllium and lithium, 
substances of low atomic weight which permit the passage of a very soft radiation. 

Before the grenz rays reach the skin they have to pass through a layer of air which 
changes to a considerable extent their quality and quantity, a nltering and hardening 
of the spectrum taking place that is to a certain extent similar to tnat obtained y 
increasing the voltage. With increasing thickness of the air filter the maximum 1 
shifted gradually to the hard side; the steepness of increase and decline is greater an 
the region of maximum is contracted. 

As the penetration of rays is inversely proportional to their wavelength, grenz ra )' s ,"\ £ 
their long wavelength will be nearly quantitatively absorbed in the upper layers ol 
skin and only a minute fraction penetrates to the vessel-bearing layers. The in * e ® s 7 y 
of grenz rays of about 11-5 kV. eft. (8 kV. max.) is reduced to about 40%, 20% and -p 
respectively of their initial value through absorption in 1, 2 and 3 mm. of skin. k-raJg 
however, are only absorbed to an extent of about 8-5% with 30 kV., 3% "'ith 60 k - a 
1% with 100 kV. in the first 3 mm. of the skin, 91-5%, 97% or 99% respectively P c 
trating to the deeper tissues. This means that, whilst nearly the whole applied £F en £ 
energy is effective in the skin itself, only about 5% of X-rays will be utilized in tlie . ‘ 
way; 95% of X-rays will penetrate and damage the deeper-lying germinative us 
the network of nutritive vessels which are indispensable for regeneration. ^ 

Biological properties of grenz rays are very intensive on account • of the a ®°^ I V 
absorption. The course of erythema consists of four waves, which 1 have described ) 
in an earlier paper (Brit. /. Radiol., 1937, z, 586). If the skin lesion is covered by a , 
hyperkeratotic layer, rays of harder quality are necessary in order to obtain an °P U s 
effect. More intense erythema and pigmentation are to be expected when harder ) 
are applied. Persons vary in their sensitivity to the rays and there is also a van ^ 
regional sensitivity in the same individual, e.g. the anterior aspect of the necs, 
flexor aspects of the extremities, the face, eyelids, ears, popliteal and antecubital 5 P J 
are specially sensitive. Strong cutaneous reactions and the principal erythema can 
most cases be avoided by fractionization so as to prevent possible late ill-effects 
atrophy, telangiectasis and pigmentation. These occur occasionally if precautions 
not carried out. Depilation, ulceration and malignant changes have never been recor 
in man. 

Indications for grenz rays. — Acute dermatitis with oedema and profuse exudation, 
secondary infections with pus formation, as well as previous X-ray treatment are denni 
contra-indications for this' treatment. In stating the doses the following designation " ^ 
be used for simplification: soft quality corresponds to a half-value layer in aluminium 
0-016 mm., medium quality to 0-024 mm. and hard to 0-036 mm. . 

Dermatitis. — In acute cases with moderate erythema and exudation small doses (1 00 0 
every second day for a week. In subacute eczema about 50% more, and in chronic cas 
with lichenification 3-400 r of hard rays every fourth to fifth day, altogether 2,000-1,200 - 
When hypersensitivity is present or in cases of neurodermatitis with marked thickenmg 
100-150 r of hard rays every second day are advisable. In seborrhoeic dermatitis 100-1-6 
of soft rays twice a week, altogether 500 r may be given. On the hairy scalp twice as 
much should be applied with harder rays. 

Acne vulgaris. — Good results in superficial types. 200-300 r of medium rays twice a 
week. 

Psoriasis. — It is contra-indicated in acute cases. Psoriatic patients are often sensitive t 
ray treatment. Small doses (200-300 r) of soft rays with strict avoidance of erythema 
should be given. Rapid improvement occurs in most cases if precautions are not 

elected. Larger doses up to 1,000 r are necessary on the hairy scalp and nails. In many 
cases no relapse occurred for years but as the .-etiology is not yet understood no promises 
3 be given. In case of relapse repetition of grenz ray treatment is certainly indicated, 
w” have never seen any acute exacerbations in our cases as described by Kalz (1941). 
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[Afrit 19, 1943] 

DISCUSSION ON ULCERATIVE GINGIVO-STOMATITIS (TRENCH 

MOUTH) 

Brigadier Stobie : A great diversity of opinion exists as to the correct interpretation 
of observations made on ulcerative gingivo-stomatitis. This may be partly due to the 
fact that a certain amount of confusion has been caused by differences of opinion as to 
whether patients presenting pathological gum lesions are, or are not, suffering from this 
condition. Some base their diagnosis mainly on clinical findings,, others rely more on 
the bacteriological findings. This has resulted in rendering statistics unreliable. I feel 
that if we are to make any progress it is essential to direct our attention, primarily, to 
the consideration of that disease which fulfils the conditions at least indicated by its 
name and about the diagnosis of which there is some general agreement. Dental sur- 
geons are more familiar with the condition occurring on the gums and known to us as 
acute ulcerative gingivitis, whereas our medical colleagues will perhaps have had more 
experience of its occurrence on the fauces and pharynx with or without implication of 
the gums and the buccal cavity, the former recognized as Vincent’s angina and the 
latter a true stomatitis. 

The disease is characterized by a rapidly spreading ulcero-membranous destruction 
of the gingival margin usually commencing in some area of stagnation such as the gum 
flap over the erupting lower third molar or the uncleansable interdental spaces between 
teeth in malalignment. Extension is bv continuity of tissue, and, dependent upon the 
starting point and the direction of spread, the result may be a gingivitis on the one hand, 
or ulceration on the fauces on the other. 

More especially does the latter occur when it originates in the neighbourhood of the 
lower third molar. Contiguity does not appear to play a very great part in the process, 
the tongue is rarely involved and although there may be severe and widespread ulcera- 
tion of the gums, the cheeks and lips arc not proportionately affected. 

The subject of a mild attack or one who receives prompt initial treatment is not grcatlv 
incapacitated, but when the attack is severe and occurs in an uncared for mouth or is left 
untreated for even a relatively short time, patients are definitelv ill, and show all the 
Signs of acute toxamiia. A more or less constant feature of the "disease is the most un- 
pleasant foctor associated with it, and its presence is generally sufficient at least to make 

June — Joint Dis. No. 5 — 1 
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patient changes his doctor the actual dosage and quality of rays and filtration used by tk 
first will be available to the second? When patients arc going on for conunuiy ^ 
treatment to some other dermatologist or physiotherapist in a different c .°™. - 
colony they should be given a schedule which would make it possible to aroi >■ 
in such treatment. 


Dr. W. N. Goldsmith : Dr. Leitncr mentioned a number of very rare s an ^ ^ 
which react perhaps better to grenz rays than to anything else, but it is in cc eaem ' 3 
common diseases that I have found them such a boon, particularly in the lorni^ j 
that we call ncttrodermatitis or Bcsnicr’s prurigo, which can be so e ii° t0 tar or 

have had several such cases of great severity which had not responded at a ^ mc . 
peptone injections and which cleared up rapidly with grenz rays for a ten « 
when they did recur, they responded again. iv j,j c h u 

Some cases of exogenous dermatitis, or eczemas of the hands and mrea t jj an to 
are very apt to call occupational dermatitis, respond to grenz rays much e 

The indications for grenz rays and for thorium-X overlap to a certain extern, 
the actual character of the emissions are totally different; both are parnc j dam2 g ti 
those regions of the body where the skin covers organs which deeper * nay Grenz rays 
for instance the scrotum, eyelids, or the scalp when epilation is to be atoi ' t t }tc body; 
have the advantage over thorium-X where it is desired to treat a large 
a modern grenz ray tube gives a fairly even dosage over a wide he . tu b: is 

I should like to emphasize Dr. Leitner’s point that the distance at lMn „ hic h 

used makes a great difference. A greater distance means a thicker niter ^ 
reduces the intensity, but increases the average hardness of the beam. 1 
rays are more erythema-producing than an equal r-dose of the so er g n t0U ched 

I should like to mention one method of physical treatment which sudl as c hil- 

upon to-day, and that is sinusoidal current used as a batli for conditio j have 

bfains erytli’rocyanosis frigida and the “blue leg” following infantile : " 

found it extremely useful, and think its merits are not widely enough apprecia 


Dr. E. J. Crisp agreed with Dr. Bauwens that acne in adolescents ener al 

endocrinic deficiency. Prior to the war he treated young ma es with ^oca and e, 
sunlight, and in addition bi-weekly injections of antuitrm S , a Parke > P 
The results were excellent and it was possible that bi-weekly injections o . 
might be effective, without the employment of sunlight. U nds which 

line ionization he had found exceedingly useful in healing »; d °'^ s '' b ° c co n S idered 
failed to respond to local ultraviolet irradiation, and its use should alnays be 

in cases of this type. 


has been referred to is, in mv opinion, of the utmost importance, r chan ge 

early case of lupus has cleared up with general treatment only. In cases o . „ e sting 

from one form of treatment to another has often brought improvement thus sugge 
a psychopathic origin for the afEection. 
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[A-pril 19, 1943] 


DISCUSSION ON ULCERATIVE GINGIVO-STOMATITIS (TRENCH 

MOUTH) 


Brigadier Stobie : A great diversity of opinion exists as to the correct interpretation 
of observations made on ulcerative gingivo-stomatitis. This may be partly due to the 
fact that a certain amount of confusion has been caused by differences of opinion as to 
whether patients presenting pathological gum lesions are, or are not, suffering from this 
condition. Some base their diagnosis mainly on clinical findings,, others rely more on 
the bacteriological findings. This has resulted in rendering statistics unreliable. I feel 
that if we are to make any progress it is essential to direct our attention, primarily, to 
the consideration of that disease which fulfils the conditions at least indicated by its 
name and about the diagnosis of which there is some general agreement. Dental sur- 
geons are more familiar with the condition occurring on the gums and known to us as 
acute ulcerative gingivitis, whereas our medical colleagues will perhaps have had more 
experience of its occurrence on the fauces and pharynx with or without implication of 
the gums and the buccal cavity, the former recognized as Vincent’s angina and the 
latter a true stomatitis. 


The disease is characterized by a rapidly spreading ulcero-membranous destruction 
of the gingival margin usually commencing in some area of stagnation such as the gum 
nap over the erupting lower third molar or the uncleansable interdental spaces between 
teeth in malalignment. Extension is bv continuity of tissue, and, dependent upon the 
starting point and the direction of spread, the result may be a gingivitis on the one hand, 
or ulceration on the fauces on the other. 


More especially does the latter occur when it originates in the neighbourhood of the 
lower third molar. Contiguity does not appear to play a very great part in the process, 
. to nguc is rarely involved and although there may be severe and widespread ulcera- 
'on of the gums, the cheeks and lips are not proportionately affected. 

The subject of a mild attack or one who receives prompt initial treatment is not greatly 
ncapacitated, but when the attack is severe and occurs in an uncared for mouth or is left 
^ntreated for even a relatively short time, patients are definitely ill, and show all the 
nlea S ° £ f Cutc toxa =niia. A more or less constant feature of the disease is the most un- 
t asant feetor associated with it, and its presence is generally sufficient at least to make 
June — Joint Dis. No. 5 — 1 
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ptcv nr vrliml- t, ' S ' ^^brnnous exudate varies in colour in different cases, bang 

commnnll IS S rc Y- an d follows the irregular outline of the affected part. Most 

y gums are intensely inflamed and bleed very readilv on the slightest injury. 

1 ® 1C experience gained during the last war, there should 
• ' - , ‘ I ? XIet y a ^ out j v hat was likely to happen under the unknown conditions assoc- 

- 1 \ c c °ngrcgation of masses of people in times of stress and closely herded 
ln ai ^' ra, 4 shelters. Similar concern was felt about the effect upon men, of the 
, n transition from civil to military conditions of living. Fortunately, the anticipated 
‘ s °. . ma teriahzed, and certainly in the case of the Armv the insistence upon the early 
cognition of disease by both dental and medical officers, together with the co-operation 
of olheers in command of units, may have had much to do with the avoidance of what 
was confidently predicted would be a menace. 


/Etiology. The cause remains obscure. Many suggestions have been made but none 
as ecn wholly' satisfactory' nor is there agreement upon whether it is a communicable 
disease, contagious or infectious in character. There does not appear to be the constant 
factor of lowered resistance, but, even so, I think that in all cases there is, in addition, 
some predisposing local departure from the normal, often trivial in degree, yet sufficient 
to permit its lodgment and development. To illustrate my meaning and perhaps place 
the incidence of acute ulcerative gingivitis in proper perspective, here are the findings 
? inn mvest -'£ atl0n . °f the condition of the gums and mucous membrane of roughh 
1,200 men, drawn from all walks of life, and varying in age from 19 to 52. Some had 
come from industrial, and others agricultural, areas, or had spent at least six months 
in one or the other. The standard of normality was purposely high and anv departure 
from it was recorded in one of three classes, viz. : 


Slight gingivitis (263) nearly always present as might be expected where there was mal- 
alignment and confined to that particular area. 

Gingivitis (270) where there was a definite marginal or general inflammation but no 
pocket formation. 


. P ar odontal disease (140) varying in degree from early' destruction of the parodontal 
tissues , with pocket formation to a few' who presented with extreme destruction; deep 
pockets and loosening of teeth. 

• T* a* j °- tol ° f 673 aI1 P os sess tissues with evidence of injury. Of the total, but not 
included in the 673, there were only eight cases which by any stretch of imagination 
could be called acute ulcerative gingivitis -6%. An observation not directly associated 
with this discussion was the number of cases of parodontal disease, 140 or nearly' 12%, a 
figure much lower than I had previously believed expressed its prevalence. We thus hare 
an appreciable number of subjects with local lowering of resistance favourable to the 
aggression of any of the multitude of organisms which may' be present in the mouth. 

Of recent years w’ith the ever-increasing knowledge of biochemistry and the verv 
important part played by' the accessory food factors in health and disease, deficiency of 
one or more of these factors has been suggested as a predisposing cause, and much pam s " 
taking investigation conducted on this assumption. Vitamins B and C have received 
most attention, but although beneficial results have undoubtedly been obtained by the 
exhibition of ascorbic acid or nicotinic acid as therapeutic measures, it does not neces- 
sarily' follow on that account that there is any specific causal relationship. It is well known 
that individuals deprived of these important substances, or who for one reason or another 
are unable properly to utilize them, do show characteristic evidence in the mouth, but only 
when teeth are present. This is significant and might be taken to indicate a relationship 
between scurvy for example and acute ulcerative gingivitis, and in fact we hear the terra 
subscurvy applied somewhat loosely to pathological conditions of the gums the cause of 
which is not readily ascertainable or has not been very carefully sought 

Great attention has been paid to the role played by vitamin C as a factor in the retiologv 
of acute ulcerative gingivitis. Investigations have been conducted with the object of ascer- 
taining the relationship, if any, existing between the degree of saturation with ascorbic 
acid and the condition of the oral mucous membrane. In the case of the experiment 
carried out by the Army authorities 1,200 soldiers were examined but from the estimated 
initial degree of saturation or the number of doses of ascorbic acid necessary' to produce 
saturation there w T as no evidence which could be interpreted as supporting any such 
relationship. An analysis of the results obtained in the cases of severe parodontal disease 
w'as equally unhelpful, some of the severest clinical cases appeared to be saturated 
whereas less severe cases were unsaturated. I believe similar results have attended investi’ 
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gations carried out by the naval authorities. Great credit should he given to those self- 
sacrificing workers who are doing so much to establish whether the disease is contagious 
or not. Material upon which to conduct experiments is very limited, and they have 
perforce used themselves as the media. King (Surg. Commander C. C. Ungley 
and J. F. S. Horton, Lancet, March 27, 1943) has recently reported the successful 
transmission of it to himself. Indirectly, contagion has been taken for granted. Instruc- 
tions given to sufferers and others lay very great stress upon the precautions which should 
he taken to prevent spreading the complaint, the cleansing of crockery, cutlery, &c., the 
supervision of conditions obtaining in the kitchens, cookhouses, including the dental 
state of personnel all point to the belief of its contagious nature, and two instances might 
be cited as suggestive: One an outbreak which occurred in a unit at a time when there 
was a great shortage of mugs and 19 out of 108 men were affected, and the other occurring 
at an isolated A.A. site where the only supply of drinking water was in a bucket and use 
was made by all of a common dipper (an old shell case). The officer contracted a very 
severe attack and his men were infected to a greater or lesser extent. Similar cases have 
been reported from time to time and such evidence as they furnish should not be dis- 
regarded. 


That it is the oral manifestation of some general disease has also been considered as a 
possible explanation, and certainly we do meet in leukemia and agranulocytosis, lesions 
in the mouth bearing some resemblance to acute ulcerative gingivitis, whom which it is 
extremely important to differentiate, for the consequences to the patient of mistaken 
diagnosis and inappropriate treatment are indeed very grave. 


The general opinion is that whatever the predisposing cause, the B. fusiformis and 
Vincent's spirochsete are the organisms chiefly concerned. They can nearly always be 
demonstrated both in material taken from the ulcerated surface and actually within the 
gum tissue itself. Histologically their presence does not show marked leucocytic reaction 
and this might signify a lowering of the local reaction to injury. In a typical smear 
numerous and various other organisms are present, not any one or two of which have so 
far produced ulcerative gingivitis when attempts have been made to transmit the disease 
The bacteriology of the subject is very involved and it is unsafe at present to say which, 
if any, are the principles, or to base a diagnosis on bacteriological findings alone. 

The role of the virus has not escaped suspicion as a cause together with the question 
of droplet infection but here again further reports are awaited. 

From reports received the greatest success in treatment has been obtained bv the use 
of oxidizing agents, such as chromic acid, peroxide of hydrogen, potassium chlorate, 
sodium perborate, &c., either alone or in combination, their use being to create an environ- 
ment inimical to the growth oE anaerobic bacteria. Equally good results are claimed 
for antiseptics and caustics such as phenol and the aniline dyes, whilst iodine either in 
weak or strong solution or produced in the nascent state has its advocates. To combat the 
activities of the spirochsete, arsenic preparations were the obvious choice, and they have 
been used both as local applications, as with liquor arsenicalis, and by intravenous injec- 
tions of, for example, N.A.B. 

Equal success has attended physiological therapeutics such as the use of hypertonic 
saline, and there is much to be said for the value of controlled lavage with such simple 
compounds. ‘ 


Any deficiency of accessory food factors is met by the exhibition of substances like 
ascorbic or nicotinic aids, alone or in combination with local treatment and here again 
results have been encouraging. 


To provide rest and protection of the injured part from the repeated injuries associated 
with the taking of food, thereby giving Nature a chance to assist in the healing process 
a principle very much like that practised by Unna for the treatment of varicose ulcers 
has been adopted in the form of a supporting" and protecting splint for the gingival margin 
and the necks of the teeth consisting of zinc oxide and oil of cloves, &c. It is carefully 
applied to the affected areas and greatlv contributes to the comfort and well being of 
the patient Surgical measures such as gingivectomv may he indicated in certain resistant 
cases, but I should oppose its use in any acute stage. The recurrent attacks which afflict 
a certain number of patients are a problem requiring further controlled investigation Are 
these cases of true recurrence or exacerbations of the original infection lvine rtnrmnm 
inaccessible spaces? Is it found in the patient with normal gums! whbmffle ™fe«ion 
originated in the gum flap over a lower third molar which has been removed' Or are 
recurrences due to acute ulcerative gingivitis superimposed upon chronic parodontal 
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disease? At present I do not know the answer, but undoubted!}' there are a few catej 
m which the only solution is the removal of the teeth which by their presence furnish 
oci of stagnation. In this connexion I am not advocating such drastic measures to 
replace painstaking conservative treatment bur as in parodontal disease, there comes a 
time when the loss of the teeth and the subsequent welfare of the patient has to be care- 
fully balanced. 


Surgeon Commander (D) E. R. Longhurst, R.N. : At a large new entry establishment 
22,675 new entries, aged on an average 21 S/12 vears, were examined on entry into the 
Royal Navy. 

During the same period 660 artificer boys aged 15 years were also examined. 

Of the first group 19-2% of the mouths were in good condition, 59-1% were fair and 
2 1 • 7 % were neglected. Over the entire group an average of 2-05 extractions, and- 1 ' 
fillings were required per man. Of the second group, 38-7 5^ of the mouths were in good 
condition, 59-4% were fair and only 1-9% were neglected. This group required an 
average of -5S extractions and 4-25 fillings per boy. 

The incidence of ulcerative gingivitis among the first group was ‘17%, and among the 
second group nil. 

It is to be observed that these groups are frbm different strata of society, hut t e 
dietetic factor is at this time quite clear for the diet of the nation as a whole is standar 

When die two groups were combined and considered as a whole, among 4,953 neg ecK^ 
mouths the incidence of the disease was -545%, among 13,793 fair mourns the inci en 
was -080%, and in 4,589 good mouths there was no case seen. ^ 

■ It seems then that there is a relation between oral sepsis and incidence, and that ^ 
greater the degree of oral sepsis the greater is the incidence of the disease. _|T r o ! n jL 
patients who presented signs of the disease, gross oral sepsis was present in 58-6 o ^ 
severe cases and 29% of 38 cases of less severity. Minor oral sepsis was present in 

o case was seen with an absence o 


of the severe and 71 % 


of the less severe cases. No 


The degree of oral sepsis was assessed as the case progressed to cure and the pre-exis ^ 
condition of the mouth could be judged. The degree of severity was based par , 
clinical appearance, and partly on time to cure. 

Leaving out other tetiological factors, these figures show that the greater the dee/ 
of oral sepsis the greater is the severity of the disease. ^ 

Selecting from among men not suffering from the condition 25 cases with marked o< 
sepsis three smears were taken from each mouth and examined for the s P‘ r ° c 'i j n 
and fusifomtis. At the same time 25 men with clinically clean mouths were examin 
the same way. In the septic cases the organisms were numerous in 40% of the cases, a . 
numerous in 20% of the cases; less numerous in 20% of the cases; scanty in 16% 0 
cases; absent in 4%. ^ 

In the clean cases the organisms were scanty in 12% of the cases; absent in 88% °f f,f 


cases. 

We see then that the greater the oral sepsis the higher the concentration of Viaccid 
organisms. . 

Cases presenting signs of the disease were similarly examined for Vincent’s organism- 

They were very numerous in 90-8% of 87 severe cases and in 65% of 38 less fC ' crc 
cases. They were numerous in 9-2% of the severe and in 35% of the less severe. 

In these cases then, the greater the concentration of Vincent’s organisms the greats 
is the severity of the disease. 

There is nothing here to prove that the spirochrcte and fusifonnis are definitely t 
causative organisms but there is a significance that is worthy of consideration. 

Since the Lancet article ((i), 232, 1942), there has been a revived interest in the hcrpc 
simplex virus as a possible causation, and writers have quoted the work of Me Nair 8co 
and Steigman, Dodd, Bennington and others mentioned therein, who have demonstrated tit 
presence of the virus in the mouths, and the anti-bodies in the blood of children suite*' 
me from gingivo-stomatitis epidemically, and who suggest that the condition may occu 
in adults who have escaped childhood infection. The condition, however, seems to be 0 
a different character from that with which we are familiar and in which the spirochxtc 
and fusifonnis predominate. I have seen two cases in the last year of herpes of the hp- 
occurring coincidently with an ulcerative gingivitis. 

Without however, ascribing the condition definitely to the number, type, mode or 
action or spread of any particular organisms, or group of organisms, the' fact remains 
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that the disease does not occur in clean mouths, and that it does occur in some, though 
not all, septic ones. 

In considering the condition that will allow organisms existing saprophytically to 
exert their pathogenicity the local causes, such as erupting teeth, local trauma and extrac- 
tion wounds, are to be examined. One sees many cases in which the eruption of a lower 
third molar has precipitated a localized ulceration of Vincent’s type, whereas the incidence 
following dental extractions in mouths which have a high degree of sepsis present is 
very low. It seems that the socket and clot are well able to look after themselves and 
that the resistance of the area is not lowered and may even be raised by the hmmorrhage. 
It is not the acute 'but the more chronic condition that seems to Reduce resistance fbelorv 
the danger point. 

An interesting case of metallic poisoning which by its local manifestation falls into 
this category was seen. He was a rupial syphilide who had had stabismol pushed over 
a period of nineteen days. He developed a bismuth stomatitis of normal character which, 
two days later, flared into a typical Vincent’s infection. 




[Arrows indicate blue line referred to in text.] 


At the time the photographs were taken the ulceration was not of the Vincent’s type 
there was no Jcetor and smears gave scanty Vincent's organisms. Two days later they 
were very numerous with marked fcetor. The blue line does not show too clearly in black 
and white though it was very well marked clinically. It may be seen at the gingival 
margin of 1 3 2 1 . The papilla; are purple and hyperasmic and I suggest that there is a 
condition approaching haemostasis. Ulceration is commencing between 1 3 2 and between 
- 1 i and has progressed to destruction of the mucoperiosteal bridge between the centrals. 
r> The teeth are excellent and there appears to be no pre-existing focus In the lower 

not , Z I " r ! ^L ti0 V s Eeen - The p ? cket ;,, howeve , r > between 2 | and 3' was deep and could 
nor possibly have been produced since the onset of bismuth stomatitis 

infecied’th^wholemouth 35 the S ° UrCe ° f the organisms which forty-eight hours later had 
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I do not think that anyone has even tried to show that any one systemic factor is the 
sole cause of that lowering of tissue resistance which favours the onset of the condition. 
To do so would be to ignore those other factors that undoubtedly exert their influence. 

There is abundant evidence that avitaminosis and debilitating conditions, alone or in 
association, have an important bearing on both die incidence and the duration of the 
disease, and I believe that functional disturbances are in this respect not to be oier- 
lookcd, 

A graph was kept of admissions to hospital over a full year which showed a peak period 
in April 1942, with a steady and sharp decline through the summer months, and a 
gradual rise through the autumn and winter. Admissions in March and April were 
81% higher than the average for die whole year, and in June, July and August the; 
were 29% lower. Total admissions were 173, 43 were tonsillar and oral together, the 
remainder were oral only. An interesting point was that in March and April patients 
remained in hospital on an average approximation 10% longer. This is not in 
with other investigations of seasonal incidence, but the severity of die winter of ly 
and the lateness of die spring of 1942 may' possibly have had some bearing, as rega 5 
both the dietetic and debilitating factors. " 

The debilitating effect of disease on the lowering of tissue resistance has been demon- 
strated by King (1943), who shows that even a common cold may precipitate an attac 
in the presence of infective material from an extraneous source, experimentally intw 
duced into an artificially produced stagnation area. We should expect therefore that tie 
incidence of the disease among hospitalized personnel would be greater than in ot er 
groups. Unfortunately it has not been possible to correlate die cases from the war • 
of the hospital with the total numbers, and with regard to oral sepsis. Among myit -■ 
however, discharged as unfit for further naval service the incidence was '26% of ' V 
These included surgical, medical, and functional invalids and no distinction was ma i 
on examination. This incidence is higher than among new entries though die den 
condition of the invalids was much better. 

At various rimes I have had cases of some severity tested for ascorbic acid dkfi cienc h 
Such tests gave deficiencies up to 7 mg. in twenty-four hours in 5 cases of 28. The wo 
of McNee on naval ratings (1942) which correlates oral sepsis, vitamin C deficiency a 
gingivitis is of interest in this connexion. 

The vitamin B, complex has also been shown to have a hearing on the lowering of 
oral tissue resistance, and the success achieved by nicotinic acid m some hands g ,v - 
support to this as being one factor. 

I have made some investigation into the possibility of endocrine hyperactivity and the 
redistribution of the blood in sympathicotonics subjected to war strain having a b e a n £ 
on the incidence of the condition. Results at the moment are not very definite and 
opinion of neuro-psychiatrists is not encouraging. I am, however, proceeding for 1 1 
not think that this possibility should be overlooked. 

It would seem then that there are several systemic conditions which, by different means, 
can produce similar results, results which may have an important bearing on the onse 
of the disease in a mouth predisposed to its incidence. This is perhaps why we tai 
with general therapeutic measures, as exemplified by the proportional failure of ascorbi 
and nicotinic acid, unless every case is tested for specific vitamin deficiency, calaum- 
potassium, and acid-base balance, and vegetative, endocrine or funcrional disturbances, 
and the case treated on its merits. Fortunately such minute investigations are no 
necessary to effect a cure, and I maintain that whatever may be the systemic relationship, 
the disease does not occur unless there be an oral condition that predisposes to it. ™ 01 
will the disease recur when the mouth is rendered completely 1 healthy. 

Let me quote a single but by no means isolated case. 

I inherited a patient in November 1941 who had had four recurrences in eighteen 
months. His mouth was well cared for but pyorrhoetic. He had been treated rvith chromic 
add, or chromic acid and hydrogen peroxide on 48 different occasions and liq uor 
arsenicalis on 14 others, and had 3 times been discharged as cured. Here surely was a 
case with a well-marked diathesis. He had a vitamin C defidency of 5 mg. over twenty- 
four hours and a salivary pH of 7-2. I treated him by local methods alone and he, without 
10 * correction of bis systemic imbalance, returned to duty in nine days and remained 
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under my direct observation for fifteen months without recurrence. His pyorrhoetic con- 
dition, and consequent oral sepsis had for the time being at least been eliminated. 

In such cases the treatment of pyorrhoea is intimately connected with the absolute cure 
of the fuso-spirochtetosis and in this respect the correction of the acid-base balance is 
essential (Broderick, 1928) and without it the pyorrhoea will progress and the syndrome 
recur. 

Treatment 

The cure of the disease is swift and sure. I have aimed at two things in treating 
cases. First to reduce the time of sickness to a minimum and secondly to prevent 
recurrence. The method that I personally have found best to achieve these ends con- 
sists of the application of a zinc salt to the local lesions, the injection of arsenicals intra- 
venously and the meticulous and if necessary drastic removal of all stagnation areas. 

The peroxide of zinc is faintly soluble (1 : 40,000). It therefore ionizes but slowly, the 
zinc ions exercising a steady and continuous action by the precipitation of the proteins 
of the inflamed tissues, and the atomic oxygen released forming an environment 
unfavourable to anaerobic bacterial growth and to toxin formation. It is active against 
all anaerobic bacteria and the streptococcus, destroying or inactivating the haemolysins 
of the latter. The Staphylococcus aureus is unaffected by it, and in view of its success in 
resolving gingival and oral ulceration, this may have an Etiological significance. It 
oxidizes bacterial metabolic products and is completely innocuous to human tissue 
{Lancet, 1942 (i), 418). 

I have used it with very good results. I have also used it in association with mapharside 
powder and with sulphapyridine powder, but with no better results. Used as a 10% 
paste with soft paraffin it is spatulated with cotton-wool fibres into firm pledgets and 
these are packed hard into interstitial spaces, beneath mucoperiosteal flaps, into pyorrhoea 
pockets and other stagnation areas that will retain them. Composition caps are moulded 
around areas difficult of retention, filled with the paste and pressed home. Such caps, 
re-tvarmed, may receive the impression of the opposing teeth and are worn comfortably — 
even during meals. Cotton-tvool rolls, impregnated, are laid in the buccal sulci and 
beneath the sides of the tongue, and napkins may be spread with the paste and laid 
against the palate. These can be folded back against ulcerated lips if necessary. Large 
ulcerated areas heal with remarkable celerity when so treated. The pledgets are changed 
daily and the rolls thrice daily — an intelligent patient may do the latter himself. Alter 
twenty-four hours the pockets are wide open and can be gently irrigated and a little 
preliminary scaling performed. Deeper scaling is done as the case progresses and finally 
necessary dental extractions and gingivectomy. All traumatized areas are kept packed 
and the eventual and generally rapid restoration of interstitial mucoperiosteal bridges and 
epithelialization awaited. The fact that no caustics are used increases the rapidity of 
healing. 

Arsenic is injected intravenously on the first day and repeated as necessary on the 
fourth and ninth days. No toxicity has been noticed using mapharside or stabilarsen. 

Numbers of cases treated by each method 


Time to cure 
<(days) 

ZqOi 

As 

ZnO t -f As 

4— 6 

3 


28 

7 — 9 

15 


67 

10—12 

31 

6 

21 

13—15 

2 

2 

4 

16—18 

2 


2 

19—21 



i 


63 

8 

313 


Average time to cure: Zinc peroxide alone 10-0S days , Arsenic alone 
33*S$ days Zinc peroxide + arsenic 8*18 days. 

113 cases were treated by a combination of the two methods and averaged 8-18 days to 
cure. 8 cases treated by arsenic alone averaged 13-88 days. 53 cases treated by zinc 
peroxide alone averaged 10-08 days. 1 

In two cases of great severity with marked toxaania sulphapyridine was administered 
These patients did very well and their temperatures dropped rapidly, but it was impossible 
to assess its effect on the local condition as 1 was treating the mouth by the foregoing means. 

The systemic factors which bring about a lowering of oral tissue resistance may be said 
to be of academic interest only, since the dental surgeon can, by the elimination of oral 
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sepsis prevent the disease, and by local methods cure it. It is likely that the disease 
will continue until the biochemist produces the panacea for both pyorrhoea and dental 
canes and wc arc released from our labours. 

I have to thank Lieutenant-Commander J. A. Fraser Roberts, R.N.V.R., for kind 
suggestions and checking of figures. 
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Wing Commander H. M. G. Williams : Ulcerative gingivo-stomatitis or trench mouth 
has not so far proved a problem of any magnitude in the Royal Air Force; perhaps if it 
had the research that has only in recent months been commenced by F./Lt. Smart 01 the 
Medical Branch in collaboration with our dental officers, might have been started much 
earlier. F./Lt. Smart has examined a great many Royal Air Force personnel, choosing 
at random from all ranks and trades, and his figures so far show the incidence of genera 
forms of gingivitis to be approximately 5%, and of Vincent’s gingivitis less than l/o- 
The former figure is considerably lower than that shown in our returns of dental trea - 
ment. 

In. my opinion no matter what clinical signs present themselves at examinations the 
patient cannot be . said to be suffering from true Vincent’s gingivitis, or stomatiti-. 
unless there are also general symptoms present. The patient must complain of a genera 
malaise and will have a rise in temperature, however small. The clinical signs are .[\ c 
known and one is equally aware of the confusion between trench mouth in its mu 
forms and other forms of gingivitis. 

I have spent a great deal of time lately in studying returns and working out calcula- 
tions, and I am convinced that it is almost impossible to draw any conclusions auo 
the epidemiology of ulcero-membranous stomatitis. All dental officers are not real 
sure what the true Vincent’s syndrome is, and they have difficulty in differentiating tm- 
from more minor ailments. • Secondly, until such a time as we "can lay down absolu e 
diagnostic precepts about this disease, their returns will continue to be unreliable. 

The only way of arriving at a true statistical figure is for one team to make a series 
of examinations oE many thousands of personnel over a long period, and this is no' 
being done and the figures will be available in due course. It is therefore with sum 
hesitation that I am giving you the following data. As you know, the R.A.F. Commands 
are not based on geographical areas, and so I can give no ideas biased on incidence » 
districts. The incidence of general forms of gingivitis seems to be very much the same 
in Operational Commands as in Non-operatiortal Commands, approximately -’0 P e J 
1,000 of population. In the Commands in which the operational flights are of long 
duration the incidence is slightly higher than in those in which the flights are of shor 
duration. I can give no explanation of this because the aircrew personnel form such a 
very small percentage of the total population of such a Command. On the other him- 
the incidence of the Vincent’s syndrome in the Non-operational Commands is higher 
compared with the rate for general gingivitis than in the Operational Commands; again 
with one exception. This is in Northern Ireland, where, although the rate of incidence 0 
general forms of gingivitis is on a par with other Commands, the incidence of the 
Vincent’s syndrome is on an average lower than in any other Command; in fact in s,x 
months out of the last twelve nil returns for Vincent's gingivitis have been made. One 
striking thing about the figures is that the incidence of general form of gingivitis remains 
remarkably steady, subject to the differences already noted, throughout the year; whereas 
the incidence of ulcero-membranous stomatitis pops about and you never quite kno" 
what is going to happen next, except that, as I have said, we have not had so far any 
serious outbreak — the highest incidence recorded being in January of last year, when m 
one Command the rate was 36 per 1,000 attending for treatment, or 7 per 1,000 popula^ 
tion, although the annual rate for that Command is not greatly higher than others 0 ! 

the same type. 

Analysis of all the figures I have studied suggests that the average incidence in the 
- A ^; r p orce of Vincent’s gingivitis is about 1-5 per 1,000 population per month. 

or 0> 18 per 1,000 per year. 
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Dr. J. D. Rolleston (Ex-President Section of Epidemiology and State Medicine) : The 
epidemiology of trench mouth is closely associated with its history. The early accounts 
of the disease make it difficult to distinguish the fuso-spirillar infection from diphtheria, 
scurvy and other conditions. According to Professor Lie Lavergne, of the Val-de-Grace 
Military Hospital, Paris, epidemic stomatitis was frequent in the wars of the French' 
Revolution and the Empire when hospital gangrene was also prevalent. The earliest 
epidemic of the kind appears to have been that described by Desgenettes in 1793. Sub- 
sequent epidemics were that among the soldiers in La Vendee in 1818 mistaken for 
diphtheria by Bretonneau .and that occurring during the Crimean war recorded by 
Bergeron in 1855. From 1855 to 1877 it was frequent among soldiers, sailors and children 
in hospitals and orphanages. From 1880 to 1914 it was much less frequent, and the fuso- 
spirillar infection chiefly occurred in a sporadic form, and its specificity which Vincent 
had claimed was not generally recognized at least in this country. During the "World 
War of 1914-18, however, it became common under the name of “trench mouth”. The 
literature of the subject during the war and the next few years I summarized in The 
Medical Supplement of the Daily Review of the Foreign Press issued by the War Office 
and its successor Medical Science: Abstracts and Reviews as well as in the chapter on 
Vincent’s angina in my textbook on “Acute Infectious Diseases”. Special mention may be 
made of the work of Major F. D. Bowman of Toronto of the Canadian Army Medical 
Corps, 'one of whose articles on the subject was published in the Proceedings of the Section 
of Medicine of this Society and was based on his observations made in Kent. Owing to 
the improper use of the term “Vincent’s angina”, which had been applied to the 
stomatitis as well as to the faucial lesion, Bowman suggested that the comprehensive term 
“Vincent’s disease” should be employed for both conditions- as well as for other localiza- 
tions of the fuso-spirillar symbiosis. 

Abroad the most notable epidemics of Vincent’s disease were the malignant outbreak 
described by Heinemann and Sauerwald among Turkish soldiers in 1917 and that 
recorded by David and Hecht in the Roumanian army at Galatz when the disease was 
mistaken for scurvy. 


Epidemiological Details 

Incidence . — In my service as C.M.O. at the Grove Hospital (M.A.B.) during its military 
occupation from November 1916 to September 1919, when 2,499 officers and 13,459 of 
other ranks were under treatment, I did not see a single case either of trench mouth or of 
Vincent’s angina. With these figures it is interesting to compare the following incidence 
of Vincent’s angina at the Grove Hospital from 191)5 when I first became familiar with 
the condition, to 1912 inclusive. 

During this period 4,704 cases of diphtheria were admitted and another 809 cases were 
certified as diphtheria but were found after admission to have other forms of sore throat. 
Among the latter were 41 cases of Vincent’s angina which therefore occurred in 0-7% of 
all cases of sore throat and in 5-05% of non-diphtheritic angina. 

Age . — In peacetime the disease is rare in adults except in soldiers. In the 41 cases 
mentioned the only example of an adult was that of a policeman whose case I have 
reported elsewhere (1913). 

Scat. — -Males are much more frequently affected than females, unlike what happens in 
diphtheria in which females are most liable to be attacked. 

Geographical distribution. — Vincent’s disease has been found in all parts of the world. 

Contagiousness . — Under peace conditions the contagiousness of Vincent’s disease is 
slight. According to De Lavergne Vincent’s attempt to inoculate himself was unsuccess- 
ful. Although cases have been recorded of the disease being conveyed by kissing or by 
the use of an infected pipe or glass as well as of infection of a dentist by his patient or 
of the patient by his dentist, I have never come across a case of Vincent’s disease in a 
doctor or nurse. 


Diagnosis . — Besides the clinical symptoms mentioned by previous speakers, I would 
allude to the existence of a positive Wassermann reaction apart from syphilis which has 
been recorded by several observers as well as by myself (1912) in a girl in whom it was 
positive in the acute stage and became negative in convalescence. 

Prognosis . — Vincent’s disease as a rule is a mild infection, but isolated examples of 
severe and even fatal cases have been recorded as well as malignant epidemics such as that 
t have already mentioned among Turkish soldiers. Many of the fatalities, however were 
more probably examples of gangrenous angina than of the fuso-spirillar infection. ’ 
June— Joint Dis. Xo. 5 — 3 
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Owing to the possible co-cxistencc of sonic grave blood disease, especially eu 
or pernicious aniemin,- with Vincent’s disease, it is advisable always to cam' out a 
examination before making a prognosis. I have seen two cases of this kind, one o a t ’ 
aged 5, who died of lymphatic leukemia four months after recovering from m 
angina and the other in a woman whose death was due to pernicious antenna. 

Treatment . — In the great majority of cases local application of tincture of ^"hich 
Vincent himself recommends, or of mcthylcnc-blue powder is sufficient. ^ 
do not respond to such treatment can usually be cured, as in a case 1 rcco j rarS3l ,' 
by local application of salvarsan one to three times a day. In severe cases 
may he given intravenously. 
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• a ihit durinS 

Surgeon Lieut.-Commander (D) R. L. Cautley, R.N.V.R. : (i) It was notice , vM c 

a period extending from the end of June to the end of October las - ‘ sn( J 
practically no cases of ulcerative gingivitis. This is the season '' 1 7 vitamin 

salad vegetables are most readily obtainable, which supports die theon tn, 
deficiency is an underlying cause. ou£ w n w 

(ii) The successes claimed for intravenous injections of N.A.B. arc not horne ^ 0 f 
own experience. Many of the worst cases seen during *h e pa st U 0 harside injections 
men who had undergone or were undergoing courses of N.A.B. or map 1 hdp ful m 
for the treatment of syphilis. This method, however, lias been found 
these cases associated with parodontal disease which do not react to c. b „ t 

(hi) Treatment with 10% chromic acid plus H.O, (yol. 10) gives goo f0 t he 

recurrence is a possibility. The use of N.A.B. or mapharside P°" dc Jj PP excellent and 
gums on pledgets of cotton-wool and left for twenty to thirty minutes g ■ [£ con- 

lasting results Results of a further trial with dye solution were negame. A J’ , irf 
raining sulphanilamide starch, zinc oxide and glvcenne » being tnefl £ good . 

on cotton-wool pledgets which are left in situ until the next nsit. Result. ^ paste, 
but it is too early to state whether it is any better than zinc ox.de and oil ot 1 rf 

(iv) The term “recurrence” should he avoided as in all probability tie -pother.’ the 
so-called recurrences are more properly cases where, for one rea.on 

original treatment was not carried to a successful conclusion. scaling 

(v) Finally, the most important treatment of all is a thorough and ' should 
Quite a number of mild cases can be cleared up by this treatment alone. Seal. e 

be carried out at the first or second visit, preferably the toimer. 
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Meeting on November 17, 1942, at the Chester Beattv Research Institute, 
Royal Cancer Hospital, London 


Demonstrations 

C. Bonne : (1) Sections of S Primary Cancers of Liver in Chinese and Javanese. 

Sections of eight primary cancers of the liver from Javanese and Chinese were exhibited 
on behalf of Professor Bonne of Batavia, Java; these showed the various histological types 
of such tumours and. the Laennec type of cirrhosis which generally accompanies them. 


G. M. Bonser ; (2) Tumours of the Bladder Produced by B-naphthylamine. 

A demonstration was made of the papillomatosis of the bladder epithelium which 
occurs when male or female dogs receive massive doses of pure /3-naphthylamine by mouth 
over long periods. The epithelial changes range from simple hyperplasia to anaplastic 
carcinoma with infiltration of smooth muscle and permeation of lymphatic vessels, but 
without metastasis. The experiment shows that j3-naphthylamine has carcinogenic pro- 
perties apart from any impurities which may be present in the product in use in the dye 
industry. 


H. Burrows, J. Iball and E. M. F. Roe : (3) Electrical Changes in I Pounds and Inflamed 
T issues. 

Diagrams were displayed showing the increase in potential which occurs on injuring 
the skin in rats, when potential dilferences are measured between a superficial cut and 
earthed reference-points on the uninjured skin of the back. The wound-point is in nearly 
all cases positive with respect to the uninjured region when the direction of current in 
the external circuit is considered. 

Similar results obtained with human wounds and abrasions were demonstrated by 
means of the valve microvoltmcter and non-polarizable electrode system used for this 
work. 


H. Burrows, J. R. Clarkson and W. V. Mayneord : (4) X-rav Tumours in Rabbits. 

When the occurrence of cancer in the hands of technicians and practitioners after 
repeated exposure to X-rays was first recognized, the question arose, almost at once, 
as to whether this sequel might follow a single dose of X radiation. Clinical observations 
in some -particular instances suggested an affirmative answer, and experiments on rabbits 
by Lacassagnc and Vinzent proved the correctness of such an answer with this proviso 
that the tissues must be inflamed at the time of irradiation. We are now able to report 
July — Path. 1 
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the outcome of additional experiments to elucidate the problem, using doses of X-ra; 
within the range of those employed in human therapy. Our experiments were as follows: 

Powdered silica was injected subcutaneously in the right groin in rabbits, and X-rays 
were applied one or two days later to an area of skin -1 cm. in diameter at the site of 
injection. To control the results, the same doses of X-ravs were applied to identical 
areas of skin in other rabbits in which no previous injection of silica had been made. 
In yet other rabbits silica was injected without the subsequent application of X-rays. 
Of 18 rabbits in the first group (the radiation dose being 600 or 2,000 r), 13 developed 
sarcoma at the irradiated site. The control groups remained negative. 

_ These results confirm those of Lncassagnc and suggest that single moderate doses o 
X-ray caused neoplasia if the irradiated tissue was inflamed at the time of application, 
but not otherwise. 

Photographs of the tumour-bearing rabbits were shown, demonstrating in every instance 
the presence of the primary tumour in the right groin, i.e. at the site of inflammation 
and subsequent X irradiation. Microscopic sections of die tumours also were shown. 


J. W. Cook, C. L. Hewett, E. L. and N. M. Kennaway : (5) Tumours of Liver Prothicti 
by 2 : 2'-Azonaphthalene and 2 : Z'-Diamino-I : T-Dinaphthyl. 

2 : 2'-Azonaphthalene and its reduction product 2 : 2'-diamino-l : l'-dinnphthyl 
new growth of the liver, either of cholangiomatous or of hepatomatous type, in ra'. c j-- ^ 
property shows a high degree of chemical specificity, since it is greatly dinun ,s _ 
the case of 1 : l'-azonaphthalenc, and 1 :2'-azonnphthalcne appears to be inactive, 
of interest that 3 : 4 : 5 : 6-dibenzcarbazolc (into which 2 : 2'-azonaphthalene may be 
verted) produces similar changes in the liver, and is also capable of inducing saw 
when injected subcutaneously, or epithelioma when painted on the skin. 

L. A. Elson : (6) Metabolism of Azo Compounds. 

A systematic study of the metabolism of azo compounds, a number of which product 
tumours of the liver, is being made. . f (cr 

When azobenzene is fed to rats benzidine may be isolated from die urine a ^ 
acidification. The colorimetric detection of this substance, and other metabolites 
taining amine groups, was demonstrated. 


A. Haddow : (7) The Inhibition of Growth by Chemical Compounds. 

The growth-inhibitory property characteristic of many carcinogenic compounds vra 
demonstrated in its relation to normal growth and to the rate of growth of spontan ^ 
and transplanted tumours (in mice and rats). A close degree of correspondence - 
often shown by the inhibitory and carcinogenic activity of nearly- related cqmpoim s 
for instance in different series of derivatives of 1 : 2-benzanthracene). This relatio 
probably- of causal significance, and other evidence was presented supporting the t 
that malignant alteration of the cell is an adaptive transformation arising in response 
the peculiar interference with normal growth which the carcinogenic hydrocarbons p 
duce. In particular, the cells of tumours induced by these chemical substances 5 ' I0 'V 
marked chemo-resistance to the inhibitory effects of the compound used for carcinogens - . ■ 
This fastness is not specific, and cross-resistance (to related carcinogenic compounds) "• 
also shown. Such cross-resistance is, however, probably less intense than the resistan 
developed against the individual compound used for tumour induction. On the ot > 
hand, similar inhibitory activity has also been encountered in certain non-carcinogen 
substances (for example, 1 : 2'-azonaphthalene). The growth-inhibitory effects of this con 
pound were demonstrated, as also those due to various sy-nthetic oestrogens. The wtt 
compounds form a special class in this connexion, since, while not carcinogenic in 1 ■ 
same sense as the cyclic hydrocarbons, some of them possess carcinogenic properties ot • 
special character, the tumours they- induce being in the main confined to tissues and organ- 
of the reproductive and endocrine systems (especially- the mamma, testis and anteno 

pituitary). 


I Hieget'. (8) A Carcinogenic Factor in Human Livers. 

, ‘ „ r „, u n s obtained bv Schabad and his collaborators have been confirmed, 

were produced at the site of injection of 18 mice (out of 467) by preparations 


Sarcomas 
chiefly of 
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the unsaponifiable fraction, of human livers. Thirty-nine different preparations were 
used. At the tenth month when the first tumours appeared, the 8 positive series had 123 
survivors. Thirteen of the tumours were produced by preparations from the livers of 
Europeans who had died of some form of cancer or sarcoma. The remaining 5 tumours 
were from preparations of livers of cancerous and non-cancerous South African Bantu 
who are very liable to primary cancer of the liver. The controls consisting of 160 mice 
injected with solvent alone (lard) were negative. Further investigations are in progress 
on human tissues other than liver. 


E. L. and N. M. Kennaway : (9) Multiple Tumours Produced, by Carcinogenic Compounds. 

Multiple tumours, e.g. of the skin, stomach, lung, and ureter, have been obtained in 
mice treated with polycyclic compounds of certain classes (2-n-propyl-3 :4-benzphen- 
anthrene, 1:2:5: 6-dibenzcarbazole, 1:2:5: 6-dibenzacridine). 


(10) Graphs of Mortality from Cancer of the Lung, Larynx, Bladder and Prostate. 

Graphs, prepared from the data of the General Register Office, showed the mortality 
fiom cancer of the lung, larynx, bladder and prostate in England and Wales during the 
last thirty years and the standardized mortality' rates for some of these. A great increase 
in deaths attributable to cancer of the lung, especially in males, is noteworthy and the 
question presents itself whether this represents any actual increase, or is wholly the result 
of more accurate diagnosis. 


J. H. Mulvany: (11) Specimens Illustrating (a) the Distinction Between Thyrotoxic and 
Thyrotrophic Exophthalmos; (fa) New Classification of Hyperthyroidism. 

Dr. Mulvany provided specimens showing the distinction between thyrotoxic and thyro- 
trophic exophthalmos. 


L. R. Woodhouse Price: (12) Pathological Specimens and Lantern Slides. 
vt-The following exhibits were on view- 

fa) A series of lantern slides illustrating the pathology of melanoma. These included 
examples of the normal distribution of melanin in the skin and uveal tract; examples of 
primary and metastatic melanomata of both melanotic and achromic types; and especial 
reference was made to the relative distribution and morphological characters of melanin 
pigment in melanq'blasts and in chromatophores. 

(fa) A series of lantern slides illustrating the effects of advanced untreated carcinoma. 
Examples shown /included primary carcinoma of the penis; several examples of primarv 
carcinoma of the lips, alveolar margin and buccal mucosa, producing pathological fractures 
of the mandible; advanced basal-celled carcinoma resulting in panophthalmitis and menin- 
gitis; advanced carcinoma of the bowel, and other cases. A pair of slides was shown illus- 
trating the value of differential light filtration to accentuate the cell nuclei and stroma 
respectively — a method particularly useful for the histological diagnosis of sarcoma. 

(c) A series of lantern slides illustrating metastatic deposits of carcinoma. Especial 
reference was made to the widespread dissemination from a primary source of squamous 
carcinoma, and from early central colliquative necrosis ro.sulting in evst formation. 
Schmidt's phenomenon of resorption of minute, early metastatic deposits in liver and 
lung was also illustrated. 

(d) A series of photomicrographs in colour, illustrating various neoplastic diseases, pre- 
pared in the Pathology Department by the Dufavcolor process. 

(e) A series of museum specimens of rare or unusual tumours, comprising the following- 
(1) Benign calcified epithelioma. (2) A feminizing carcinoma of the suprarenal cortex. 
(3) Carcinoid tumour of appendix. (4) Mixed tumour of cervix uteri (5) Polycystic 
low < 6 ). Recurrent salivary gland tumour. (7) Osteogenic sarcoma of mandible 
; ) Interstitial-celled testicular tumour. (9) Sacro-coccygea] chordoma. (10) Carotid bodv 

“ r m (ID Eatly carcinoma of thyroid (12) Lingual thyroid. (13) Umbilical endo- 
nictnoma. (14) Sarcoma of unnarv bladder. 
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F. L. Warren : (13) Oxidation of Hydrocarbons in Presence of Ascorbic Acid. 

Ascorbic acid (vitamin C) in the presence of oxygen oxidizes aromatic hydrocarbons^ 
aqueous acetone solution. The oxidation is analogous with that which occur 
some hydrocarbons in the presence of other easily autoxidizablc substances. ^ 

stage of the reaction appears to be the introduction of an oxygen atom at . 

main centres of reactivity of the hydrocarbon. The phenol thus formed is : su is 4 ^ 

oxidized to a quinone. Thus anthracene is converted to anthraquinonc and . . - W . 

yields a mixture of the two monoquinones. The ascorbic acid oxidation P r ° „ j n 

hydrocarbons are in some cases the same ns those formed from them me . 
animals. As an example of this, the conversion of die carcinogenic hydrocar o n ■ ^ 

pyrene to a mixture of the two benzpyrene monoquinones (5 : »- 
demonstrated. 


(14) Adrenal Tumours. „ 

Results of colorimetric determinations of total urinary 1 7 -kctosteroids in • ‘ 0 f cn do- 

6hown. Male and female urines from patients showing clinical signs o a * ' cx j 1 ;biting 
crine disorders were examined. The majority were from female P‘ _j re nal cortex, 
virilism or hirsutism and the series included four cases of carcinoma ot j n onC 

In these four cases the excretion of 17-ketosteroids exceeded 100 mg. • P a nnroaching 
case of benign hyperplasia of the adrenal cortex in a young girl exc , rn , te rone whereas 
100 mg. per day was found but the excess androgen was identified as and ■ 
debydroandrostcronc is usually the excess androgen in malignant hyperpiasi. . 


(15) Tumours Produced by 9 : 10-dimethylanthracene. Iica tion of 

Specimens of malignant tumours of the skin produced in m ‘ c ® 1 1 ;jSe St carcino- 
9: 1 0 -dimcthy lantliracenc were shown. This hydrocarbon is one o . ! j jn eN -peri- 

rcnic compounds yet discovered. No connective-tissue tumours were obtained 
ments in which this compound was administered by subcutaneous injectio . 
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Peritoneoscopy 

R. Milnes Walker, M.S. 

One of the essential requisites for a peritoneoscopy is the induction of an artificial 
pneumoperitoneum, just as in thoracoscopy a pneumothorax is required, and it is of 
interest to note that it is precisely half a century since reports of the clinical induction 
of a pneumoperitoneum were first published. It is, in fact, nearly as long as that since 
attempts at endoscopic examination of the peritoneal cavity were first made, but only 
during very recent years has the method become safe and of real value, its uses and 
limitations being at the same time accurately defined. 

The first attempts at visual examination of the peritoneal cavity without a large 
incision were reported in 1901 bv Ott in Russia, who used a speculum and head mirror. 
Kelling of Dresden was apparently the first to attempt such a procedure with an instru- 
ment which carried its own source of illumination, viz. the Nitze cystoscope, then a new 
invention. He employed a pneumoperitoneum, but his work -at that time was only 
experimental and carried out on dogs; this was reported in 1901. Nine years later he 
described its use in two human patients, and again after the last war he wrote favourably 
on the subject. Jacobaeus, the pioneer of thoracoscopy, was probably the first to employ 
this type of instrument in the human patient, for he reported, in the same year as 
Kelling, three cases, all of whom had ascites, which he examined in this way. Very little 
came of this early work, but a few sporadic attempts were made to revive the method 
during the next twenty-five years, in most cases a cystoscope being the instrument 
employed. 

It was not until Ruddock of Los Angeles some ten years ago devised a special 
instrument for the purpose that further progress was made and the safety of the 
procedure satisfactorily demonstrated. There has been little change since Ruddock 
wrote a full account in 1937, though the extent to which it has come into prominence is 
shown by the fact that there have appeared to my knowledge over sixty papers dealing 
with the subject in the medical literature since that date. 

Tlie examination is usually carried out under a local anaesthetic, but if there is a 
strong probability that it will be desirable to follow it lip with an open operation, a 
general or spinal anaesthetic may be employed. In my own scries 80% of cases have 
been undertaken under a local anaesthetic, but for gymccologica! purposes a general 
anaesthetic is usually necessary, as patients will not tolerate the high Trendelenbur" 
position required to obtain a view of the pelvic organs. It causes very little disturbance 
to the patient, who, unless detained for other teasons, is as a rule able to leave hospital 
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insetted 
field of 


on the following tlav Aft^r .i,„ • , i 

through n stab wmmd .1 1C ,IK . UCIlon °f a pneumoperitoneum, a cannula is 
vision directed obliqnelv forward™'^ abd ? minal wall > nnti a telescope, with a 
the cannula strictly -iciW * ™ ant jurying a source of illumination, passed through 
' nC “> aSC i n,c precautions being, of course, observed. 

recent review of °tlu* m «iiVY,* Z » C . lbc s; 4cty °f the method as at present employed. In a 
carried out there Invi. i C 111 America, among 2,000 patients on whom it has been 
from an "L ,vhere " tW> dcaths rc P™«£ °nc from htemorrhage from the liver 

controlled, the other* in' P s >’ s P c £ in Jcn had been taken, the bleeding being inadequately 
In our own series ... i ‘ , cr -J f cc l’ic, moribund patient who was an unsuitable cate. 
We have e^co , ; " TL™”*** "Web can he attributed to the investigation, 

already referred tl ”° lnstail . ce injury to the intestine; in the collected 2,000 cates 
sometimes bv the nnomn” 1 !" 1 ’ l,cation occurred eleven times, the injury being caused 
scope; all .these mtionrs 1 °P e ' l, °" cun . 1 needle, sometimes by the trocar of the peritoneo- 
small it was fi.fr tV. lad adbes >ons to tbc abdominal wall: where the injury was 

dcaths resulted a spontaneously, but in other cases repair was carried out; no 

and of no consequence^ iS! em P b ysema round the stab wound is a common sequel 
the abdominal .v-Jr ' c ba ' c nevcr seen any herniation through the puncture in 

to see small hubMrc r s, ? ns su ggestivc of air embolism, though it is not infrequent 
is being made ° "* ir m 1 lc Sl,bstanc c of the great omentum while the examination 

the secret of surrp«- t v nC0SC °^i e * S limited, and proper selection of cases for investigation is 
the chain of eriden’e T-'T bc considcrcd as only one link, hut often the last link, in 
since I* first mo 1 C 'V'. C 1 £°f s to nla ke a complete diagnosis. - It is now five yean' 
Du”n l tl n-t’l " ° f and “P t0 ™»v 1 have only employed it some 135 times 
has used it % P simU y co ! lea S l ' e ln the department of gvnmcologv, Mr. Lyon Playfair, 
experience* in for ^ ?" mb ? ° f t,mes ’ and he has Wndlv permitted me to draw on his 
the series wldrh^ « ' ‘T thcse ren,arks: thesc cases include some in the early part of 
rnaKmr rtnn " cr ? unsuitabIe . therefore we find it of value in only quite* 

many ,r.rienrs o „f 1 '° abdom,nal cascs anting under our care. However, it has spare! 
many patients a useless exploratory operation. 

exposedTX £ * ecn . with , the instrument arc those which would become 

ra&ffics whfrh ivISnv . antenor abdominal wall, together with the ribs and costal 
in l l rt f t he Up P Cr - oart of the abdominal cavity, were to be removed: 
inspect^ on tomher iH f ^ ?TI? neal surfnce of the anterior abdominal wall is open to 
th/Llvic orT-ms in dm f hC f ; ,IC,f ° rm bffttnent. By altering the position of the patient 
of the tin of dir. V l C fe .'? la e can usually be brought into view; gentle manipulation 
all of the mr n 7 C l°'u the left lobe of . the li?cr to be raised to examine most or 
of the cecum will PV ° f tbc , stomacb ' and in a proportion of patients similar raisin? 
rieht lobe of t e Ii! P P an ° th T"’ ,Se COVered a PPendix. In the same wav raising the 
”s S the liver edve lb?*™ 7 '*?** 1 ? S a »- bladder "hose fundus does not project as far 
cases of snlennrnptr I f lbe , s P* een can °ften be brought into view, particularly > n 

unsatisfactoA"- df y ' ■' examination of thc **>»« and large intestines is apt ro he 
unsatisfactory as they are in part covered by the great omentum 

in^vid r ual ,I pat t i'Ints foC Th S fi h ' Cb * eriousl >' limit the scope of the examination in 

id ' idu.al patients. The first ts adhesions; these may be so generalized as to prevent 

the examination completely, as in some cases of tubercular peritonitis or thev may 
obscure some part only, as in the case of adhesions to the back* of a previous operation 
scar, m other cases the finding of adhesions may be a point of valuable diagnostic assist- 
ance. The second limiting factor is adiposity; it if „ot so easy to manipulate the 
instrument through a fat abdominal wall, while a bulky great omentum may omipl «dr 

from U th of tm nd t !? ‘V fC ",' lnStances ' tr > r - ns 1 would, I have been unable to move >t 

from the part of the abdominal cavity that I wished to examine. 

In my experience thc largest group of cases where it has proved of value is that 
of carcinoma or suspected carcinoma of the stomach In this series there were 
49 cases; in IS of these a definite diagnosis had been already made but peritoneoscopy 
was required to determine the presence or absence of metastases; in .11 the diagnosis was 
in doubt. Taking both groups together the diagnosis was confirmed in 37 citlicr by 
visualization of the primary growth or of metastases, but of course in the remaining cases 
a carcinoma could not be excluded as the growth may not involve thc visible part of the 
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stomach wall, or may be yet confined to its inner layers. In some of these cases another 
condition which accounted for the symptoms was found at peritoneoscopy, others 
were subsequently submitted to operation, when it was found that' 2 of these 12 cases 
actually had a carcinoma. In the 37 cases in which the diagnosis was confirmed, definite 
metastases were found in 18, and therefore these cases were spared a useless exploration; 
of the 19 cases considered operable after peritoneoscopy, 10 subsequently underwent a 
partial or total gastrectomy, while the remainder were found at operation to be 
irremovable on account of an extension of the growth which had not been seen, usually 
an invasion of the pancreas or of the lumbar lymph nodes. I would emphasize that 
cases of early gastric carcinoma definitely diagnosed by radiology or by gastroscopy have 
not been submitted to peritoneoscopy, nor have those with obvious metastases detected 
clinically. Thus suspected or definite carcinoma of the stomach is an indication for 
peritoneoscopy to establish the diagnosis or to settle the question of operability, and 
something like one out of every three of these cases will be spared a useless operation. 

The second large group is a miscellaneous one in which 1 have placed together 
unexplained ascites, unexplained enlargement of the liver, and unexplained persistent 
jaundice. In this group are 34 cases, of which 13 were proved to have metastatic 
carcinoma of the liver, 3 had malignant peritonitis, and 2 had both these conditions. 
7 cases were shown to be due to cirrhosis of the liver, 4 showed other liver changes in 
colour or surface texture suggesting fatty degeneration or hepatitis and 1 was a case of 
amyloid disease of the liver, not recognized at the time, because we had not then had 
at our disposal satisfactory means of taking biopsy specimens such as have since been 
developed. Of 3 other cases of jaundice, no abnormality was detected in 1, which was 
diagnosed as catarrhal jaundice; in the ■second a primary carcinoma of the gall-bladder 
was seen, while the third, from the appearance of the gall-bladder, was diagnosed as 
due to a stone in the common bile duct, but the case subsequently cleared up, the patient 
refusing operation. Thus ascites of uncertain origin is a very definite indication for 
peritoneoscopy, which is no more severe an operation than paracentesis and gives a great 
deal more information. Unexplained enlargement of the liver is also an indication in 
which the investigation will usually settle the diagnosis, while it will often betray the 
cause, not otherwise demonstrable, of persistent jaundice. 

Another indication is suspected tubercular peritonitis; of 7 cases in which a tentative 
diagnosis had been made, 3 showed actual miliary tubercles, while in 2 no pneumo- 
peritoneum could be established on account of adhesions. Of these cases, 1 was explored 
and the diagnosis confirmed, in the other the presence of adhesions together with the 
clinical findings was judged adequate to establish the diagnosis. In the other 2 the 
examination was made to exclude this condition, 1 proving to be anorexia nervosa, 
and the other appendicitis, the adherent organ being seen through the peritoneoscope. 

It is of value in the diagnosis of lesions of the pelvic organs, particularly of the 
fallopian tubes and ovaries, and it is especially valuable in the diagnosis of ectopic 
pregnancy. I have noted cases of ovarian cyst, hydrosalpinx, pvosalpinx and hemorrhage 
from a graafian follicle; this latter condition is very apt to be diagnosed as appendicitis, 
but peritoneoscopy will distinguish between them. , 

The diagnosis of cholecystitis or gall-stones by peritoneoscopv is not reliable, and other 
methods are more accurate; these patients are often fat, but if in a thin patient it is not 
possible to get a view of the gall-bladder through the telescope, there is a strong probabilitv 
that the organ is shrunken and inflamed; on the contrary we all know that a gall-bladder 
containing stones may appear quite normal from the exterior. 

It is sometimes difficult to be sure if a tumour in the left hypochondrium is an 
enlarged spleen, or arising from the stomach or colon; peritoneoscopy will usuallv settle 
this question, as in most cases the tip of a normal spleen comes into view when the patient 
turns on to the right side, and an enlarged spleen is always visible unless it is covered 
hv adhesions; however, it is of no value in the differentiation of the various causes of 
splenomegaly. 

Peptic ulcers often occur on the posterior surface of the stomach or duodenum and 
even if on the anterior wall, may not cause changes on the peritoneal surface «o that 
peritoneoscopy cannot be relied on in this condition. It mav be helpful in carcinoma of 
the colon or rectum, in determining the presence of hepatic or peritoneal metastases 
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* s ! io ^ or a palliative operation. The method has been used to detect 
, \< CT ' " ottncts of the anterior abdominal wall have penetrated the peritoneal cavity, 

' ■ • > s a so employed in doubtful eases of intraperitonenl htemorrhage of traumatic 
f ■ . ccasionally help is obtained in the diagnosis of intra-abdominal tumours oi 
r ai ? or, g ,n - , as nn example of this I quote a case of a retroperitoneal melanotic 
e as asts, recognized with this instrument, in a man whose eve containing the primary 
tumour had been removed three years previously. 

It has been stated that the peritoneoscope should not be used in acute abdominal 
t nesses lor fear of spreading infection; this is not likely to occur during the early stages, 
an s lould not hesitate to use it if it seemed advisable during the first nventvfont 
ours oi an attack, to distinguish, for example, acute appendicitis from acute salpingitis 
or a ruptured ovarian follicle. J 1 

Certain operative procedures can be undertaken through the peritoneoscope. The only 
one or which I have experience is the taking of specimens for biopsy purposes, and it ha* 
proved most satisfactory ns regards the liver; the htemorrhage is controlled by means 
ol a coagulating diathermy current; specimens may also be taken from the omentum ® 
solid tumours, but the spleen owing to its vascularity is unsuitable for biopsy by this 
method, and, of course, the hollow viscera must he avoided. In order to obtain a specimen 
of satisfactory size, I insert the forceps through a second cannula, and the operation ty 1 
then be earned out under good vision. Mr. Playfair has undertaken sterilization m vs 
female successfully by figuration of the fallopian tubes, and there is promise that on 
more experience this may prove a practicable method. 

There are two further points to which I should like to refer; one is the amount of n't 
employed in the pneumoperitoneum. When we have taken readings of .this, between tw 
and three litres have been necessary; it is surprising how little disturbance is cam sm * 
the conscious patient by the rapid injection or withdrawal of this quantity of nir, 
intra-abdominal pressure rises to about 8 cm. of water on inspiration and 18 cm. 0 
water on expiration, but goes much higher if the patient strains or coughs. The see’ 11 
point is the medium used; air has proved most satisfactory, but I have induced a by* 
peritoneum with two litres of saline in order to make an attempt at visualizing struct 11 * 
deeper down in the abdomen, though so far have not had much success. It may, houc' c ■ 
lead to a widening of the scope of the examination. 

Peritoneoscopy opens up further opportunities for inv estigation of the difficult subjjh 
of visceral pain; the technique in the conscious patient is so simple, and a co-opera' 
patient may assist in giving valuable information; at the present time it is to be no 
that gentle stroking of the parietal peritoneum with the smooth instrument is not ! 
°Y the patient, whereas pressure over the same area produces a painful sensation. , 
patient is not aware when gentle manipulation of the viscera is being carried out, an 
coagulation of the liver, as is done in the taking of biopsv specimens, causes no conscio 
sensation whatever. 

In the first few examinations one cannot expect to recognize and interpret correcdy 
all that is seen; the method should be persevered with until one is quite familiar 
the normal appearances. With selected oases the method has a definite value in tn 
diagnosis of certain types of abdominal disease; not only is it safe, but it will sp are ‘ 
considerable number of patients the necessity of an open operation. 


A. M. Cooke, D.M. 

Since the introduction of laparoscopy or peritoneoscopy by Ott (1901) and Kcllm? 
(1902), the method has made slow progress in Europe, mostly in Germany and Sweden. 
The first American paper appeared in 1911. and little other work was done wet 
until Ruddock’s papers in 1934 and 193 7 revived interest in the subject. Progress in 
the United States of America, when it began, was rapid; in 1935 there were only f" 0 
or three peritoneoscopes in the country, but by 1941 over 300 were in use. The Brib- 5 ’ 
literature contains six references to peritoneoscopy, only one of which is of any con ‘ 
sequence — a paper by Walker and Playfair (1942) reporting a series of 125 cases. 

Robinson and Fiske (1941) stated that 7,000 peritoneoscopies had been done, but I J ,3 ' c 
collected from the literature mention of only -3,328 examinations, reported bv 34 authors- 
Six deaths occurred in the series, but not all could be attributed to peritoneoscopy. Ruddock 
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(Robinson and Fiske, 1941) has the largest single series of 1,500 examinations with only 
one death. Kalk had bv 1935 a series of 350 peritoneoscopies with no deaths. Six 
other authors have reported series of 100 cases or over, with five deaths. The technique, 
of which details need not concern us here, consists essentially of the removal of ascitic 
fluid if this be present, induction of a pneumoperitoneum, and inspection of suth viscera 
as are visible. In the majoritv of patients it is possible to inspect the anterior aspects of the 
liver and stomach, the anterior parietal peritoneum, the omentum, parts of the small 
intestine, and the superior aspects of the pelvic organs in female patients. It is sometimes 
possible to see the gall-bladder, parts of the large intestine, the appendix, hernial 
orifices, and the spleen when enlarged. Various ancillary methods have been devised 
to extend the usefulness of peritoneoscopy, in particular the taking of biopsies from solid 
viscera. Anderson (1937) has transilluminated the stomach, colon, bladder, and vagina 
during the examination, and has also severed intra-abdominal adhesions with a bistoury 
passed through another cannula. Beling (1939) and Horan and Eddy (1941) have taken 
photographs through the peritoneoscope. 

Ruddock (1939) has identified through the peritoneoscope no less than 54 different patho- 
logical conditions. My own experience has been limited to 34 ceses, with no mortality or 
morbidity. Valuable diagnostic information was obtained in 32 instances. Conditions 
identified included cirrhosis of the liver, peritoneal metastases, hepatic metastases, chronic 
passive congestion of the viscera, carcinoma of the stomach, gastric ulcer, carcinoma of 
the gall-bladder, ovarian tumour, retroperitoneal tumour, and tuberculous peritonitis. 
From the point of view of the general physician peritoneoscopy is employed, if the 
diagnosis is not reasonably certain by other means, in cases of ascites, suspected hepatic 
cirrhosis, carcinoma of the alimentary tract, abdominal tumours, and tuberculous 
peritonitis (if shifting dullness be present). Cirrhosis of the liver may be suspected on 
clinical grounds, but the diagnosis can be made with certainty only by direct inspection 
of the liver; for this purpose peritoneoscopy has everything to recommend it as against 
laparotomy. I have found cirrhosis in patients when there was nothing in the history 1 or 
physical examination pointing to this diagnosis, and conversely have demonstrated its 
absence in cases where it was presumed on clinical grounds to be present. In carcinoma 
of the alimentary tract, if peritoneoscopy reveals metastases in liver, peritoneum, or 
omentum, the patient can be spared a useless laparotomy. There is also the saving 
in time, energy, and expense by the simpler procedure. Ruddock, with his unique 
experience, has accomplished the purpose for which the examination was done in 1,473 
cases out of 1,500, and has obtained an accuracy of diagnosis by the peritoneoscope of 
94% as against a figure of 61% in the same series of patients bv all other means. 

The dangers are few and can mostly be avoided by careful selection of cases and 
adequate technique. With care, haemorrhage and sepsis need not occur, and surgical 
emphysema of the abdominal wall is not of serious import. The only danger which 
may occur despite every reasonable precaution is puncture of the viscera. In 900 examina- 
tions by Ruddock this accident occurred 8 times (small intestine 4, Inrge intestine 2, 
stomach 2), but in no case did any serious consequences follow. With pre-operative 
preparation by morphia and careful local anresthesia, the procedure is painless, unless 
the electric lamp of the peritoneoscope touches the parietal peritoneum. My own 
patients who have been examined by peritoneoscopy and gastroscopy have been unani- 
mous in saying that the former is the less unpleasant procedure. Peritoneoscopy is 
contra-indicated in patients with acute abdominal conditions, intestinal obstruction or 
intestinal distension from any cause, multiple peritoneal adhesions, and excessive obesity 

With proper selection of cases, careful technique, and an adequate acquaintance with 
the pathological appearances likely to be encountered, peritoneoscope is a simple, safe 
and valuable diagnostic procedure. ’ 1 
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P. Lyon Playfair, F.R.C.S. 

Mr. Playfair preferred to refer to this method of investigation as peritoneoscopy rather 
than laparoscopy, as the former seemed to him to be the more descriptive ter • 

He had now done HO peritoneoscopies and although most of these had. 1«^ ^ 
gynaecological cases, the general principles of the examination were very^ ^ 
those in medical and surgical ones. As the peritoneoscopy was mainK yj, e 

in diagnosis, in estimating its value the following points should be consi ■ K ^ 
type of case in which it is likely to give most help. (2) The degree of a “®^ > *nfs 
diagnosis made with it. (3) The safety of the operation. (4) The arnou 
time taken in the investigation. 

He quite agreed with what had been said about the most suitable gWR ^ ntS 
for this type of investigation, but wished to stress the point that pen - • t j, at Jrs 

a method which could be used for the diagnosis of till ahdomma * Papers, 
use was confined to lesions of the organs already indicated in the p 

Accuracy of diagnosis .— He had found it usually possible to make a * dia ^^ nti and 
vation only, but when any doubt existed he took a biopsy throug oe ritoneoscopic 

Ithis was done in 10 cases. In the 140 cases he had now examined, P caseS( [he 

diagnosis had been checked by subsequent laparotomy or autopsy m of p ,. 6 |. 
diagnosis being proved accurate in 50 and wrong in 4, making . P - “ was still > a 
This was encouraging as these cases were all ones in which the diagnosis 
doubt after the usual clinical investigation had been carried out. 

The instrument was of most value in the diagnosis of malignant metastases^i^^.^^ 
ing the operability of malignant pelvic conditions; in the diagno . °} • fe an d to 
of the tubes and ovaries, particularly in ectopic gestation, m tubercul itJs a „d 

a less extent in the differential diagnosis between acute right-sided p 
appendicitis. ^ ^ he 

Safety of peritoneoscopy. — There had been no mortality in the 140 cases, nor • 
had any serious complications. i. 

The time spent in hospital was on an average between tu'enty-four a ^ pa donf 
after the operation, and the majority of patients were able to resun 
in two or three days. 

cii-w 

The technique in examining gynecological cases .^ddenbur^position very 

t c. j .i, « ^ mripiitc rmilH not hear tiie ni£n 1 rencieiciiu c r n 


The technique m examining gynaecological "^ 1 v '^ d l bur « T position vu: 

but he found that some patients could not bear the high Jrendel b e P had ha d • 
well without general anesthesia, and for this reason about aO „ of m 
general anesthetic, usually gas and oxygen or intravenous sodium \ 

O 


Therapeutically the instrument had been used for a n, ' mber °r -w" fallopian tu^ 
had only used it' for sterilization by cautery and excision of P»«“ he bad 

Sd although these proved satisfactory as shown by subsequent JgF' 
not done enough of these to give a definite personal opinion upon them. 


Conclusion’ 


selected 


Dr Playfair thought the peritoneoscope to be of value : m .the d: l ?p 10 p e S riron eosC°P? 
■ „r'nses and that satisfactory biopsies could be taken with t. n wrvnUO n 

-s* 9 * SL** ~ 

and treatment upon the pelvic and abdominal organs. 
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An Outline of Bronchial Anatomy 
By A. F. Fostf.r-Carter, D.M. 


As long ago as the seventeenth oentury anatomists were preparing casts of the 
pulmonary air passages by filling the bfonchi with fusible metal and removing the lung 
tissue by corrosion. These early anatomists were chiefly interested in the nature of the 
cellular structure of the lung, the distribution and mode of branching of the larger 
bronchi had no importance for them and were not studied in detail until the latter 
part of the nineteenth century. Indeed some modern textbooks of anatomy still repro- 
duce archaic and inaccurate woodcuts illustrating the trachea and its main branches. 
Aeby in 1882 was the first to give a detailed description of the human bronchial tree 
and this was followed in 1889 by the even more minute account of William Ewart, who 
was physician and pathologist to the Hospital for Consumption, Brompton. Ewart went 
so far as to .name the bronchi down to those of the sixth order and his description was 
based largely on the study of solid casts of both the bronchi and the pulmonary blood- 
vessels which he made with fusible metal. But, as so often happens, the work of Aeby 
and Ewart was forgotten and it was not until little more than ten years ago that interest 
in the bronchial tree revived. This revival was due to the development of chest radio- 
graphy, particularly bronchography, arid also to the increasing use of bronchoscopy 
and the advance of thoracic surgery. In 1932 Kramer and Glass pointed out th'at the 
lung could be subdivided into a number of segments, each supplied by a well-defined 
bronchus having an orifice which was visible on bronchoscopy. But perhaps the best 
known contribution to the subject is a brief description of the bronchial tree, with 
diagrams, published by H. P. Nelson in 1934 anfl often reproduced subsequently. Nelson 
himself stated that this account was incomplete and was not final but unfortunately the 
full • publication • of his • anatomical ' researches- was’ 'prevented- by~his-. tragic- death:'— < 

The following description of the bronchi in man is based on an investigation which 
started with an attempt to make corrosion casts of the bronchial tree using celloidin 
instead of fusible metal. Details of this method have already been published (Foster- 
Carter, 1942). A study of these casts brought to light certain points which were at 
variance with previous accounts and a further investigation of dissections and broncho- 
grams was therefore undertaken in order to supply the omissions and clarify the obscuri- 
ties of former descriptions. 

Fundamentally the bronchial system in each lung consists of a stem with a series of 
dorsal and ventral branches. Each pulmonary artery, arising in the gap between the two 
main bronchi, must cross the stem bronchus to reach the lung. In the reptiles the first 
branch bronchi arise from the stem below the point at which it is crossed by the pul- 
monarv artery, but in most mammals a branch develops above this point on the right 
side. This is the eparterial bronchus and it supplies the right upper lobe. The mamma- 
lian left lung still resembles that of the reptiles because the first branch of the left stem 
bronchus, supplying the upper lobe, arises below the left pulmonary artery. 

Let us consider first the bronchi of the right upper lobe (fig. 1). The eparterial 
bronchus divides into three branches, posterolateral or dorsal, anterolateral or ventral 
and apical. Many previous accounts have mentioned a fourth or “axillary” branch but 
this does not normally exist in the human lung. The axillary area of the right upper 
lobe is supplied by lateral twigs from the anterior, posterior and apical branches and not 
by a separate “axillary” branch. Continuing down the right stem bronchus, the next 
branch, the middle bronchus, is directed forwards and supplies the middle lobe; it has 
two main divisions, anterior and lateral. 


In the left lung the branch to the upper lobe arises below the pulmonary artery and 
combines the functions of the eparterial and middle bronchi on the right. The left 
upper lobe is equivalent to the right upper and middle lobes and is rarelv subdivided by 
a fissure. The bronchus to the left upper lobe therefore has, as would be expected, two 
main divisions; the left ascending bronchus and the left middle* bronchus: ' The ascend- 
ing branch is equivalent to the eparterial bronchus on the right and -has similar branches 
—anterolateral, apical and posterolateral— the last two arising bv a common stem The 
left middle bronchus supplies that area of the left upper lobe which corresponds with the 
right middle lobe, sometime called the lingula or lingual process; it has anterior and 
lateral divisions as on the right side. 

July— Mf.d 2 
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Die bronchi of the lower lobes arc similar on the two sides and may be considered 
together. Continuing our journey down the stem bronchus — after it enters the lower 
obc the first branch to be encountered is a large bronchus directed backwards. This 
js the first dorsal branch of the stem and it supplies theapex of the lower lobe. Branches 
or this bronchus can also extend as far outwards as the posterior axillary line and down- 
wards to the level of the 1 0th dorsal vertebra. The next branch, the cardiac bronchus, 
is peculiar to the right lung, it arises from the medial aspect of the stem and supplies 
the medial part of the right lower lobe adjacent, to the heart. A short distance farther 
down, another large branch, the anterior basic, arises from the anterior aspect of the 
stem to supply the anterior part of the lower lobe. Almost immediately after this the 
stem bronchus appears to bifurcate into two terminal branches, the middle basic ana 




FIG. 1. — Schematic diagram of the human bronchial tree 

A. Apical. AL. Anterolateral. PL. Posterolateral. AM. Anterior middle. 
LM. Lateral middle. D. Dorsal. C. Cardiac. AB. Anterior basic. MB. Middle 
basic. PB. Posterior basic. 


the posterior basic. These supply the middle and posterior parts of the lower 
respectively and the posterior basic branch is actually the direct continuation o 
stem bronchus itself. 

A knowledge of bronchial anatomy can be applied in many ways. It is csscnt ^j 
for the proper production and interpretation of bronchograms. To produce a 
bronchogram it is best to fill only one lung at a time and while the iodized oil is net ® 
injected, the patient should be placed in a series of carefullv planned positions in or .j 
that all the bronchi of the lung may be filled. In the semi-recumbent position the 
flows into the posterior parts of the lower lobe (fig. 2). With the patient leaning foi 
the middle and anterior parts of the lower lobe and, on the right side, the middle I 
are filled (fig. 3). The patient then lies on his side and the oil fills the upper lobe (fig- >• 
rolling on to the face and on to the hack at this stage helps' to distribute the oil throng j 
out the lung. It must he remembered that the bronchial tree is a three-dimension.^ 
°y. . „j nrt 1er to depict any three-dimensioned object in two dimensions it is be. 

t°o show two views of it, liken at right angles to each other. For this reason the nntero- 
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posterior view alone is of little value in interpreting a bronchogram; only when it it 
viewed together with a lateral film can each bronchus be identified with certainty. If, by 
design or accident, the bronchi of both lungs have been.outlined at the same time, the 
lateral film becomes confused owing ,to superimposition and an oblique film is necessary 
to separate the bronchi of the two sides. Such separation occurs when the chest is 
a -n? n an S lc degrees to the X-ray plate, but the resulting picture is rather mote 

difficult to interpret than the lateral view. 



FIG. 5. — The bronchopulmonary segments. 

A. Apical. AL. Anterolateral. PL. Posterolateral. AM. Anterior middle. LM. Lateral middle- 
13. Dorsal. C. Cardiac. AB. Anterior basic. MB. Middle basic. PB. Posterior basic. AP. Apico- 
posterior (combined left apical and posterolateral segments). 


Finally, a knowledge of the anatomy, of the bronchi brings with it a new clone 
anatomical conception of the lung as a functional organ composed not merely of Jo 
but of a number of smaller yet distinct segments each supplied by a wetl-denn 
bronchus. The areas of lung supplied -by the bronchial divisions which we ha 
described are shown in fig. 5; the sizes of the segments relative to each other tat; 
slightly in different lungs. Disease processes, especially those caused by aspiration s** 
as lung abscesses, are often confined to one or more broncho-pulmonary segments a 
an understanding of these subdivisions is of great value both in elucidating the X-ray 
of such conditions and in planning .their treatment. For instance, if it is deci den 
treat an infective lesion in the lung by postural drainage it is necessary first to deci 
from the X-ray which segments are involved and then to plan the optimum position 
drainage from a knowledge of the course of the bronchi draining these segments (Ho • 
5, 6, 7 and 8). 

In this brief account of normal bronchial anatomy, variations have purposely b ee Jj 
omitted for the sake of clarity'. Certain important variations do occur and they at 
described elsewhere (Foster-Carter, 1942), but the very word variation presupposes th 
existence of a normal arrangement and the basic mode of branching of the b™ nc ' 
is the same in the large majority of instances. It is this common pattern, the them 
upon which any variations must be based, which I have 'endeavoured to describe. 
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FIGS. 6, 7 jmd 8.— POSITIONS FOR POSTURAL DRAINAGE OF THE VARIOUS 
PULMONARY SEGMENTS. , 



(1) Anterolateral (right upper lobe). (2) Posterolateral (right upper lobe). 


(3) Apical (right upper lobe). 




(4) Combined apical and posterolateral (left upper lobe). 


FIG. G. 
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f the left lung arc drained in positions similar to those shown 
The remaining segments of for thc right lung. 
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The Time Factor in Surgical Operations 
By John Gillies, M.C., M.B., D.A. 

Duration-time of surgical operations is frequently a factor which ought not to be 
disregarded. Just as the aged person, forced to bed by an immobilizing accident, may 
develop hypostatic congestion of the lungs and anoxia in a few days’ time, so the 
individual lying on an operating table with his respiratory and circulatory functions and 
metabolism depressed by an inlialational anaesthetic or by spinal block analgesia may 
develop pneumonia, but in a much shorter time. Whether he does so or not depends 
upon a number of factors, including the type and duration of the operation, the anaes- 
thetic agent and its mode of administration, the depth of anaesthesia, and the extent to 
which physiological processes are deranged. 

With advances in surgery the time factor is to" a certain extent “ignored, parti)' because 
of the faith which anaesthetists have engendered aiid fostered in the less toxic agents 
and newer methods now employed. Under the present abnormal conditions, also, there 
is growing up a group of younger surgeons in wholetime hospital service who, untram- 
melled by the rush of competitive surgery, develop what might be called an easy-going 
tempo. The same might be said of some of the younger generation of anaesthetists who 
tend to over-elaborate their part and so extend unnecessarily the time during which the 
patient is under the anaesthetic. 

In the first place then, reference must be made to avoidable delays, particularly the 
tiresome minutiae which sometimes prolong the interval between the commencement 
of the anaesthetic and the making of the first incision. For example, in the matter of 
endotracheal technique, the anesthetist must ensure that the patient is fully anesthetized 
before trying to intubate the trachea. While it is frequently easy to intubate rapidly the 
patient whose cough reflex still remains active, it is not, for various reasons, the best 
practice. One feels that the inexperienced anaesthetist is often tempted to save time 
but only wastes it by premature attempts at passing a tube. Ag'ain, in attempting blind 
intubation under pentothal sodium, time is frequently wasted because of the tendency 
for laryngeal spasm to occur after an abortive first effort. It ought to be unnecessary, 
but unfortunately it is not so, to warn the enthusiast against wholesale intubation. To 
spend time passing endotracheal tubes in cases where such a method is not essential, 
is unjustifiable and helps to bring into disrepute one of the most valuable methods of 
anesthetic administration available to-day. 

Again, in the second stage of induction, there is often a hesitancy in the management 
of the anaesthetic. The struggling and breath-holding accompanied by anoxaemia which 
sometimes occur during a lengthy second stage, may produce deleterious effects such 
as raised intracranial tension and its sequelae, especially in hypertensive patients. On this 
account, recovery from the anaesthetic, let alone the operation, may be considerably pre- 
judiced. Prolonged anoxaemia must be avoided in all cases, chiefly because of the cerebral 
jrauma that may ensue (Courville, 1936; Schreiber, 1939; Lowcnberg and Zbindcn, 1938). 
the relative oxygen lack which may occur in patients with a high oxygen demand, for 
example in hyperthyroidism and other states where the metabolic rate is raised, is less 
easily discerned but is all the more serious if allowed to continue for any length of time. 

July — An.vsth. l 
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Prolonged deep anaesthesia involving saturation of the tissues, with ether fur instance, 
' ^rsctlythc utilization of oxygen by the tissue cells and initiates tissue asphyxia. 
Y S . , cilmln >shing resistance” (Gill, 1906), which stated that “the amount of a 

e rug required to produce a given depth of anaesthesia diminishes with the time of its 
at ministration , might in the light of present-day phvsiologv be more precisely described 
as the law of increasing anoxia”. 1 * bj 

Little is contained in the literature concerning the time factor, although most authors 
take cognizance of it. Langton Hewer (1943) says: “Modern anaesthesia has made pos- 
sible operations of a severity and duration unthought of thirty years ago. There is a 
i egrcttable tendency, however, to prolong operations and thus increase shock. Overdose 
of anaesthetic, relative or absolute, oxygen deficiency and excessive duration of operation 
become cumulative after a certain length of time.” Hewer quotes G. Kaye who states: 

It is now generally held that a patient must not be left for more than twenty minutes 
with a systolic pressure below 80 nim.Hg or a diastolic pressure of less than 60 mm.Hg. 
If this is appreciably exceeded, death is extremely probable within forty-eight hours 
(Kaye, 1937). ' 1 


Nosworthy (1935) considers that the duration of operation is important in so far as 
the longer a shock-producing factor is in action, the greater will be the degree of shock 
produced. He continues: “Whether it is better in the absence of regional antesthesia 
to cram a number of shock impulses into a .short space of time and finish the operation 
quickly or to spread the same number of similar impulses 'over a longer period is 
questionable.” Whilst in intrathoracic and intracranial surgery it may be necessar; 
to_ allow intervals in order that retraction pressure on vital structures sliould be inter- 
mitted, for most operations under general antesthesia there can be little doubt that, pro- 
vided the viscera are handled with reasonable gentleness, there is no call to prolong t e 
time unduly- in order to reduce the shock-producing effect of sensory stimulation. I c 
longer the operating time, the greater will be the heat and fluid loss and toxicity from 
the anajsthetic agent. 

Magill (1938), discussing post-operative morbidity, states: “It has been shown that 1 e 
nature and duration of the operation have as great a bearing on the incidence of p° s ' 
operative pulmonary complications as the anaesthetic used. The depth of antesthesia 
required in the case of an upper abdominal operation subjects the pulmonary bases to 
a period of inactivity from which onlv’the robust patient can escape unharmed. 1 
this one might add that the sluggish venous drainage which follows reduced pulmonary 
activity aggravates the state of sub-oxygenation already present, and so hastens tn 
development of anoxia which, as Chase (1941) has pointed out, is the biggest single 
hazard to which the surgical patient is exposed. The longer the period of respirator) 
depression, the greater will be that hazard 


The opinion of the majority of surgeons and antesthetists would probably hold tha 
the problem is not simply one of the time taken to perform the operation, but the perm 
during which the patient is subjected to the influence of depressant drugs. The. pre- 
medication, the anaesthetic proper and the post-anaesthetic medication given in the nrs 
seventy-two hours, are all concerned together. To follow heavy premedication "ml 
prolonged deep general anaesthesia or to allow an anoxic state to supervene during 
spinal or regional analgesia, can only result in such a degree of post-operative, respiratoO 
and circulatory depression that the patient’s life is placed in jeopardy. Dawkins (J 
and others have emphasized the detrimental effects of excessive premedication and bass 
narcosis. 


The factor of post-medication is important in so far as it effects a prolongation 0 
the deranged physiology produced during' operation. The nature of the operation ma) 
be significant, not only for the abnormal conditions which it creates at the time, b u 
also for the more immediate after-effects on the patient, and the extent to which sedan' 
and analgesic drugs may be required. In this connexion an investigation was made into 
the morbidity and mortality in a series of operations for perforated peptic ulcer— al 
performed in the same surgical unit. 1 Of 275 cases, 231 were treated by simple suture 
and 44 had gastrojejunostomy done in addition. Post-operative respiratorv complica- 
tions developed in 37 (16%) of the former group with 16 deaths (6-9%), whilst in the 
latter group the figures were 3 (7%) and I (2-3%) respectively. Deaths from other 
causes such as circulatory failure, peritonitis, &c., were practically in equal ratio in the 
two groups, being 12-6% and 13-6%- Post-operative progress of the gastrojejunostomy 
cases & was usually smoother, possibly due to an absence of spasm in the oedematouf 
Vrforation area. In such circumstances, less post-operative analgesic sedation ' s 


1 Th“ permission of Sir John Fraser lo examine the case records is gratefully acknow ledged. 
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necessary, an important factor in preventing the undesirable prolongation of respiratory 
and circulator^' depression. Judin (1937) reported a series of 418 operations for perfor- 
ated peptic ulcer. Of 381 treated by resection (Billroth, I., or Polya-Balfour) 26 died 
(7-8%). Suture of ulcer and gastro-jejunostomy were performed in 35 cases with 5 
deaths (14-3%), and in 52 cases of simple suture 23 died (44-2%). It is probable that 
a more comfortable post-operative period follows after remoral of the ulcer-bearing 
area than after more conservative measures. It must also be remembered that probably 
the fitter patients had the gastro-enterostomy as well. 

The series of 231 cases upon which simple suture was performed was reviewed (tables 
not reproduced) from the standpoint of anaesthetic technique. The majority of these, 
numbering 186, were given an inhalational anaesthetic, ether being the main agent. In 
the earliest cases of the series perhalational ether by the Ogston mask was employed. Then 
followed a period when the routine anaesthetic was endotracheal gas, oxygen and ether, 
administered from Boyle’s apparatus with dry flowmeters. The patients in the latest 
chronological group had ether and oxygen by the closed circuit CO, absorption tech- 
nique. Respiratory morbiditv after operation showed a similar incidence when the 
simple mask method and closed circuit apparatus were used, the figures being 13-8% 
and 12-1%. The disappointing figure for the closed circuit method is possibly accounted 
for by the fact that the majority of the anaesthetics were administered by students, and 
the tendency with inexperienced personnel using such apparatus is to maintain antes- 
thesia at too deep a plane. In any case, simple closure of a perforated peptic ulcer is 
rarely a long procedure, and the usual time of ten to thirty minutes does not allow for 
the disadvantages of the open method to become apparent any more than it makes 
manifest the virtues of the closed circuit technique. It is in longer operations of one 
hour and upwards that the advantages of the latter become obvious. 

The outstanding feature, however, was the high respiratory morbidity (27%) and 
respiratory mortality (8%) which occurred in the patients anesthetized with gas, oxygen 
and ether delivered through an endotracheal tube and from a semi-closed apparatus 
(Boyle). This method has two adverse physical features, (1) the by-passing of the nose 
which is the natural air-conditioning apparatus of the body, and (2) the low tempera- 
ture of the anaesthetic vapour. In regard to (1), .the nostrils warm and add water vapour 
to the inhaled air. As much as one litre ,of water, may be secreted and vaporized thus 
in twenty-four hours (Thomson and Negus, 1937). The mechanism is a self-regulating 
one which adjusts itself according to the temperature and humidity of the entering 
air. If the nose is by-passed as in bronchoscopy, there is a loss of heat and water 
vapour with each exhalation and no compensation during inhalation. This causes drying 
and irritation of the bronchial mucosa with some appreciable constriction in calibre of 
the bronchi and bronchioles, h condition which can be reversed by the insufflation of 
warm, moist air (Martin, 1942). Some degree of water vapour loss with inadequate 
replacement must take place ovhen a patient continues to breathe for any considerable 
time through an endotracheal tube connected to a semi-closed apparatus and this must 
he an important contributory factor in the higher incidence of respiratory morbidity 
when such a method is used. In investigating (2), the temperature of the anaesthetic 
vapour, each case was intubated and a heat insulated thermocouple lead passed down 
inside the tracheal tube until its terminal lay just in the bevelled distal opening. The 
temperature recorded at the bifurcation of the trachea was that of the air or anaesthetic 
vapour at that point, and not a contact temperature of the tracheal mucosa. Other 
terminals were placed in the rectum, the soda lime and the ether vaDorizer. Space does 
not permit of reproduction of the temperature charts, but briefly the observations were 
as follows. 

Under intravenous pentothal sodium anaesthesia the temperature of the tidal air at 
the tracheal bifurcation was 34° to 35° C. (theatre temperature 23° C.). When nitrous 
oxide and oxygen (total flow, 9 litres per minute) was administered through the tube, 
the temperature fell 1° to 2° C., but after several minutes returned to almost the original 
level as a result of rebreathing. The most considerable change occurred when the 
gases were passed through ether in a Boyle apparatus. Falls of temperature of 5° to 
C. were recorded. This must be of definite significance in prolonged operations, 
especially when other shock-contributor)’ factors are present, as, for example, blood loss 
and heat loss by radiation from exposed viscera. The endotracheal administration 
°f gas, oxygen and ether by semi-closed apparatus (Boyle) was found to be more detri- 
mental in regard to heat loss than ether bv an open mask. In the latter method the 
patient does at least have the benefit of some warming by the nose of the vapour he is 
inhaling, which of course is true also for Boyle’s apparatus when a facepiece is used 
instead of a tracheal tube. 
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In cases where a closed circuit apparatus (CO. absorption) was substituted for a semi- 
closed one during the course of operation, a rise of 2° to 3° C. in the temperature of the 
ether oxygen mixture at the tracheal bifurcation was recorded. Even so, this tempera- 
ture was usually lower, than that of the rectum so that heat transference from the body 
to the circulating vapour was still going on. When, however, the “to and fro’ CO, 
absorption technique was employed, with the soda lime canister and rebreathing bag 
connected close to the tracheal tube, there was less dissipation of heat by the apparatus, 
and this, together with the higher temperature maintained in the soda lime, produced 
a temperature in the trachea at least equal to that in the rectum. 

Using cyclopropane the tracheal temperature readings remained constantly higher than 
those taken in the rectum. This must be a positive aid in counteracting heat loss, 
particularly during long operations. Even with an open chest, as in one case of pneu- 
monectomy, this higher temperature was maintained. For efficient maintenance of 
temperature and conservation of heat and water vapour, the Waters to-and-fro absorp- 
tion method gave the best results. Although the temperature of the soda lime 
high (50° C. was recorded), the temperature of the gases inhaled is quickly modified 
and is not excessive (i.e. not above 37° C.) at the bifurcation of the trachea. The Ion 
specific heat of gases, the continuous inflow of 300 to 500 c.c. per minute of fresh oxygen 
and quiet respiration are the chief modifying factors. It should be noted that c 
environmental (theatre) temperature was relatively low, 23° to 24° C„ compared with what 
pertains in some other climates. Knight (1942) working in theatre temperatures varying 
from 30° to 37° C., considers that the extra heat from CO. absorption apparatus 
overheating of the patient, and under such conditions has found it necessary to dense 
means for cooling the gases. 

For a lengthy operation, the technique of closed anaesthesia with CO. absorption, not 
only fulfils the requirements of the surgeon, but also helps greatly to mitigate t ^ 
derangement of respiratory and circulatory function which frequently occurs c 
long operations and persists in the post-operative period. But even the skilful use 
the closed method will not save the patient from the toxic effects of a potent anaatne 
agent distributed throughout the tissues for a long time. If prolonged muscular relax 
tion is demanded, it should be achieved .by nerve block (spinal or regional) whilst 
patient is kept just below the level of consciousness by the administration of nitrous oxi 
or cyclopropane along .with a sufficiently high concentration of oxygen to combat an°N • 
Intravenous pentothal sodium is an alternative to gas or cyclopropane, but its dosag 
throughout a long operation should be minimal and uniformly controlled and adequa 
oxygenation maintained. The anaesthetist’s work does not end at the close or 
operation. He must take measures to hasten the elimination of the anxsthetic drug an 
take an interest and share in the directing of post-medication. Thus will he help s 
further to modify the time factor by preventing unnecessary prolongation of the elie 
of the drugs he has administered. 
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Dr Geoffrey Organe showed a number of anaesthetic records demonstrating instances 
prolonged anaesthesia— four to six hours— in patients of ages varying from 8 to •». 

F We then continued: These charts, selected as nearly perfect, show that prolongt 
„r,enr,cciousness from anaesthetics, alone, need have no ill-effect whatsoever. * or 
Jivv'°h 1S commoner case where some degree of operative shock develops, iwe must look fo 
factors Uian time. These examples include a variety of techniques but all except 
?he las f t were intubated: I cannot agree with Dr. Gillies that intubation has any 

c„7-Biral trauma under very light anaesthesia does not, in my experience cause shoe* 
Surgical trauma cases EUch as sp j anc hnic stimulation from rough handling of 

except '"^Articulation of the hip or shoulder-joint. . 

viscera, ana anaesthesia with struggling and spasm, and prolonged respiraioD 

Clumsy induction ° D3 tj e nt and are important contributor}- factors, 
obstruction, exnausi me h- 
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Of prolonged deep anaesthesia, I have no material on which I could .base an opinion. 
Certainly deep morphine narcosis has no detectable ill-effect. It is difficult, too, to 
attribute operative shock to the use of any particular anaesthetic agent. 

Prolonged low blood pressure is said to lead to shock. I have the chart of a woman 
with an 8th nerve tumour, in whom I produced a fall of blood-pressure from 120/85 to 
85/50 mm.Hg by a clumsy induction. The level remained steady until the end of the 
operation four hours later, and she made a good recovery. 

Haemorrhage, whether sudden or sustained, will lead to shock, but this could probably 
be avoided if our supportive measures were more efficient. Exposure, especially' of the 
chest wall after radical mastectomy, will produce a rapid fall of blood-pressure, whether 
due to loss of heat and moisture or to stimulation of cut nerves by drying. 

Even where shock already exists, the time factor is not necessarily important. A girl 
of 19 with a pulse-rate of 120 and blood-pressure 80/50 mm.Hg was anaesthetized for 
nearly four hours with endotracheal nitrous oxide, oxygen and ether for suture of 
multiple face wounds. Her condition did not deteriorate in any detectable way. 

I do not like prolonged oxygen lack and I was surprised to find a chart of a boy of 5 
with a cerebral tumour to whom I gave only 11% of oxygen for more than four hours. 
His blood-pressure and pulse were unaltered and he woke on the table. 

Sudden change of posture is a most important contributory factor. A woman of 43 
had a lumbar sympathectomy under spinal anaesthesia and cyclopropane. The blood- 
pressure was unaltered for two hours, when too rapid a change from head-down to 
horizontal produced a severe fall. Readings taken immediately after an operation may 
show a fall as big as 50 mm.Hg due to rough handling while cleaning up and applying - 
bandages. 

We may avoid these changes even in prolonged severe operations if we use an intra- 
venous barbiturate to ensure smooth induction, and if we use spinal or local with light 
general anaesthesia. Intravenous saline should be given from the start of a major 
operation, and blood added at the first sign of a drop in blood-pressure. The importance 
of warmth is obvious. 

Few thyroidectomies will survive an operation of more than three hours; it may be 
that our methods of anaesthesia are inadequate. 

The only result of the time factor that we cannot avoid is the increased tendency to 
post-operative chest complications. 


Mr. Harvey Jackson : Operations on the head require but a minimum of anaesthetic, 
any depth of anaesthesia being necessary purely for dealing with the scalp, the other 
structures being more or less insensitive (apart from certain blood-vessels). 

What we have to ask ourselves primarily is, how essential is prolongation of operative 
procedure? Herein lies a problem the answer to which is best studied by reference to 
the work of that great neurological surgeon. Dr. Harvey Cushing, who showed that speed 
was by no means essential in intracranial operations, in fact prolongation of the inter- 
vention was found to be necessary to the control of cerebral trauma arising out of rapid, 
if perhaps forceful, manipulation. Cushing, however, was a pupil of Halstead, a surgeon 
well known for his slowness in operating, and he was imbued by the slowness to the 
extent of deliberate prolongation as a supposed quality of technique. Pupils of Cushing 
have seen in this what they interpret in terms of indispensability. No doubt some 
benefit accrues from the avoidance of forceful manipulation, but the matter has now 
reached absurdity in that operations may be drawn out over twelve or more hours. This 
tendency is partly the outcome of present-day specialization before an adequate surgical 
r +v. ln ® * las been ' acquired — a lack of surgical dexterity is veiled in deliberate protraction 
of the period of intervention. It was my privilege to have worked under the late Sir 
vercy Sargent, as well as with ardent followers of the so-called Cushing Technique; 
never shall I forget the manipulative skill of Sargent nor the quality of his results. 

P r - Gillies referred in particular to pituitary tumours to offer in defence of a drawn- 
pT. ' ec nnique the likelihood of hypothalamic disturbance from rapid approach. In Sir 
savr Sar 8 en t’ s hands this operation took little more than one hour, and I am able to 
sim-i rom P ers . ona ' experience of his cases that his results compared favourably with 
for r n .? ases ’ n other hands. My own time for carrying out a transfrontal operation 
maiF 11 i a P r neoplasm is in the neighbourhood of one and three-quarter hours. Dexterous 
i '‘l f> u iati°n offers a speed}' approach without the risk put forward by Dr. Gillies; 
tardy ln my °P inion - much wider damage to cerebral structure is liable to occur from 
i-tt- Procedure as prolonged retraction must hold coincident devascularization of the 
retracted tissues. 

fph n n,°t Cas * onE wben presented with very ill children both Dr. Mennell and I have 
nrnmlt °, n, 5' b >' curtailment of the duration of the operation could any reasonable 
far of Post-operative recovery be contemplated. Thereupon we have' decided, as 
ttio re nsonably practicable, to restrict the operation to an hour, .and I mav add that 
aimn** n -- lc employed has been chloroform. This at the present day would appear 
chlorr,fr,r ere - tlc ?l’ but the value of such a drug is now nearly forgotten. The use of 
not k= ♦ i ln th ?se circumstances has proved most satisfactory, but that statement must 
D ° rnv to lmply that should be administered by those unaccustomed to its use. 
can^he ‘iff sh . 01 f n , s °me most interesting figures, but how misrepresentative statistics 
treatment kf‘ nE ] nt ° Ws figures of the various forms of intervention applied to the 
drawn- in a p ?. r£oratefi ulcer it can be seen how ludicrous an interpretation could be 
on hie’ g that to attain improvement in morbidity or mortality rates, relying 

os appeStn°m e y h | S ? nly supplement closure of the perforation by' such Measure! 
uf'-nnicectom} , gastro-enterostomy, or even partial gastrectomy. 

gomg i imracran?nTnnn’r^- C ' A - I ' I ,-. C - : ^ r - °r ga f e has Printed one case of a patient under- 
racramal operation, who suffered a long period of hypotension with systolic pres- 
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sure of round 80 mm.Hg for a matter of hours, with uneventful recover}', and ventures fiyj 
opinion that such a period of hypotension has no adverse effect on such a patient An 
those who have had experience with this type of patient will agree with me that such a 
prolonged period of hypotension definitely prejudices the patient's post-operanve 
recovery. He has also shown records of a case in which an operation, lasting some tnree 
hours, was undertaken on a patient who suffered from hypotension with systolic pre-fU- 
of around 80 mm.Hg. He pointed out that this patient' was apparently undisturoea o 
such a period of profound hypotension, and stated that it was his opinion that r n “w 
patients under light amesthesia such hypotension was not of great consequence. J® 
very strongly that it is an error of judgment to expose any patient suffering from suca a 
degree of hypotension to anaesthetic or operative procedures, unless these be lmmeaiaia. 
necessary for preservation of life, without first treating the circulatory collapse. 

The duration of anaesthesia is certainly of importance in the case of patients who naie. 
or will have post-operatively. pus or blood, or other foreign matter in the mourn 
pharynx. No matter how lightly a patient may be anesthetized during °P era ,“H? .jl 
post-anaesthetic period of depression "is directly related to the duration of anssi * • 
and it is necessary that patients of this tvpe should be fully recovered at the ea 
possible moment. 

Dr. Z. Mcnncll said that from the anesthetist’s viewpoint, always presupposin, c 
same gentleness and skill on the part of the surgeon, the quicker an operation is 
the less shock for the patient. In his Embley lecture in Melbourne he had hinteo 
he could not understand and did not like the modern deliberate surgery. t °‘ 1 | ,>,' e 
had been seriously attacked by the Australian Medical Journal, but with the net 
late Sir Squire Sprigg they had been obliged to publish a reply which corn: ainea 
which could not otherwise have been properly quoted by an anaesthetist. L*ioi - 
been said about cerebral surgery and his views were well known by the section. 

To turn to other branches of surgery, he cited prostatectomy where speed was cer * g 
an important factor, for reasons that must be obvious. He was firmly convincea ir n .' 3S 
experience that speed was one of the greatest factors of safety in surgery. a "“ * ut an 
a tendency for some surgeons to abuse the skill of the anaesthetist, and to car ,; en; 
excessive technique at the expense of surgery and to the ultimate detriment oi me p 


[il/<?.r 7, 1943] 


Trichlorethylene Anaesthesia by the Single-Dose Method 
By A. H. Galley, M.B., B.S.. D.A. 

Introduction . — The use of trichloretlivlene bv the new method was quite fortuitous 


and 

was due to the fact that at one time vinyl-ether had been in short supply therein 
pelling the speaker to search for an alternative agent. The method had been emp 
for anaesthetizing children both for dental extraction and guillotine tonsillectomy ^ 
dental clinics of the Borough of Tottenham were chosen for the original reseat, 
it was there possible to arrange whole sessions of children only (or mainly of chi 
thus facilitating the comparison of the effect of varying dosage from case to ca -' e '\ on 
because the health visitors of the borough could follow up and report upon the con 
of the patients the next day. ^ 

Apparatus . — Two similar pieces of apparatus had been used : the Goldman inhaler 
its Oxford modification; the latter proving the better as it was possible to produce a gr. 
increase of vapour tension and consequently a smoother induction. 

miillotine 


Dosage . — I -5 c.c. had proved adequate for dental extractions but for the . _ ^ 

tonsillectomies larger quantities had proved necessary, i.e. 3 c.c. for children up to a } 
of age and 5 c.c. for older children. ^ 

Induction . — Dental cases required no premedication and air could be given as reqm ^ 
bv manual occlusion of the neck of the rebretathing-bag at the commencement o • 
inspiration, when the emergency inspiratory valve would come into action. One or 
breaths of air were enough during most inductions, the colour remaining rentarK. 
•rood. (Each case must be treated upon its merits, however.) After from 60 to 90 seco ■ 
Automatic respiration became established and another 20 to 40 seconds rebreathmg 
'necessary to produce a useful length of amesthesia; within limits the longer rebreath c 
t he longer was the anaesthesia that ensued. In Dr. Galley’s opinion an e - 111 ‘ 
f P , P len „ t h o'} anaesthesia likely to be produced was more difficult than when usi - 
tl -° I1 i - he therefore erred on the short side as owing to the well-known amnes 

vmyl et “ ’ . j i ene eve n if the last tooth or two were extracted with a whimper 

effects of tnchlorethye^, m ^ ned The addition of oxygen to the mixture had proved 
memory ot . . I -r-r? tnf1tirf?nn WTipn nn^sTl-ipti^mfr for toflsu* 


redundant and, indeed, it only 
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lectomy, however, with darkened operating room, oxygen had been added to prevent any 
possibility of anoxaemia; carbon dioxide cautiously added had speeded up the induction. 

Conclusion’s 

Single-dose trichlorethylene anaesthesia closely resembled single-dose vinyl-ether 
administration, owing, no doubt, to the similarity in the apparatus employed. Salivation 
was usually absent or at worst much less evident than when using vinyl ether. It shared 
with vinyl ether that lack of anoxaemia (with its consequent venous congestion) that was 
such a drawback when operating under nitrous oxide anaesthesia. Laryngeal spasm 
appeared non-existent, in dramatic contrast to ethyl chloride and those cases under vinyl 
ether where saliva inadvertently gravitated on to the vocal cords. All cases were followed 
up by the health visitors who reported no untoward sequelae (sickness, vomiting, nausea 
or headache) the day following extraction. The tonsillectomy cases were all in hospital 
and with the exception of one child (who was operated upon against Dr. Galley’s advice, 
developed bilateral multilobular atelectasis and recovered within twenty-four hours) the 
convalescerice was markedly improved when compared with ethyl chloride or ethyl chloride- 
ether sequence anaesthesia: Trichlorethylene was very much cheaper than either of the 
other antesthetics mentioned, a whole session of administrations costing only a few pence. 


Further Observations on Trichlorethylene 


By C. Langtox Hewer, M.B., B.S., D.A. 


My previous paper on trichlorethylene read before the Section (1942) a year ago was 
based upon 400 administrations. Since that date, the drug has been used extensively at 
Hill End Hospital and my colleagues (Mr. B. Rait-Smith and Mr. H. R. Marrett) and I 
have given it upon over 3,700 occasions, so that more extensive data are now available. 

Indications. — We have found that trichlorethylene is especially useful in the induction 
of anesthesia when added to nitrous oxide and oxygen. The onset of anesthesia is 
smoother and takes less time than with ether. In the average patient with light pre- 
medication, four minutes suffice from consciousness to the third stage. If intravenous 
pentothal is given the time will be slightly longer owing to respiratory depression. In the 
majority of patients undergoing major surgery, the induction of anesthesia has been with 
this technique. Narcosis may be maintained with the same mixture if complete muscular 
relaxation is not required. As a rule there is no difficulty in intubating either nasally or 
orally should this be desirable. We have found endotracheal nitrous oxide-oxygen- 
trichlorethylene particularly useful in ophthalmic surgery where capillary oozing is 
definitely less than with ether and the dreaded post-operative vomiting is rare. Replace- 
ments of detached retinte can be done with this method as, in spite of statements to 
the contrary (Stowell, 1943), the diathermic cauterv is no contra-indication to its use. 
It might, perhaps, be well to clear this point up. Trichlorethylene vapour will not burr 
or explode if mixed in any proportion with air, oxygen or nitrous oxide. If sparking 
°t? CU - rS * n a stron S va P°ur of the drug, a minute amount of phosgene may be formed in 
the immediate neighbourhood of the spark but, even if pharyngeal insufflation without 
packing is being done, the quantity inhaled by the patient is infinitesimal. With endo- 
tracheal anaesthesia using a cufEed tube or a pack, none at all can be inhaled. This also 
applies, of course, to chloroform. 


f sufficient relaxation cannot be obtained easily, it is far better to change over to some 
other drug such as ether than to push trichlorethylene to a very deep plane. When 
adequate relaxation is attained with ether, a second change back to trichlorethylene will 
sually enable this deep plane of narcosis to be held. I believe that most of the troubles 
encountered have been due to neglect of this advice. For example, an extremely rapid 
sh^'n 1 ' 011 rat ^ ‘ s se *d° m seen with the technique described but, if it should occur, I 
ould not hesitate to change over to some other drug although I have never seen anv 
r m arise from this cause. 

'vcTl'a sa ^ et y‘f act °r”, i.e. the ratio of the minimum lethal dose to the anaesthetic dose, 
hav ™ ‘jPP ear t0 he very much higher with trichlorethylene than with chloroform. I 
1 only seen respiratory arrest occur on one occasion and then only for a very brief time. 

lieht'T’ 1 u, 0t tr ' c d the intravenous injection of curare to produce complete relaxation in 
Johnscm infn t ^t? ene dd^sthesia but the practice may have possibilities (Griffith and 


•942; Barnes, 1943). 
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Cardiovascular changes . — Further experience has confirmed our previous observations 
that blood-pressure changes are negligible, but that capillary oozing from cut surfaces 
is definitely less than with ether. As regards the pulse-rate, bradycardia is commoner than 
tachycardia as is the case with cyclopropane. Arrhythmias are fairly common and seem 
to have given rise to much anxiety in some observers (Gordon and Shackleton, 1943). 
We have never had any uneasiness on this account in anv patient. Although we have not 
continued clcctro-cardiograpliic records, we did show before that most of die pulse irregu- 
larities were of the nature of auricular cxtrasystolcs. It appears to me rather doubtful 
whether the type of E.C.G. changes is of much assistance in determining the suitability 
of an anaesthetic agent. For example, we should probably never have used cyclopropane 
at'all if we had been influenced solely by the opinion of cardiologists after studying E.C.G. 
tracings with this gas. 

The question of primary cardiac failure is, on the other hand, of great importance. So 
far as I know, one case only has been recorded which occurred in a girl aged 3 with a 
history of bronchitis who was undergoing a herniorrhaphy. Unfortunately no details are 
given but it was concluded thfat the cause of death was “vagal inhibition” (Haworth and 
Duff, 1943). It is probable that over 100,000 administrations of. trichlorethylene have now 
been given and it is hardly conceivable that if primary’ cardiac failure was anything Me 
as common as with chloroform, we should not have hoard of many more such accidents. 
Two other deaths occurring during narcosis have come to my notice but from the par- 
ticulars which I have been able to obtain, neither case comes info this category. 

Convulsions . — Two mild cases of convulsions have been recorded. Both reco'cred 
spontaneously and the temperature in each case was normal in contradistinction to mos 
reported .cases of ether convulsions (Garland, 1942; Culbert, 1942). We have not seen 
this condition ourselves but an anaesthetist in conversation remarked dint he had n- 
twitchings in one case which ceased when the oxygen percentage in the mixture was in 
creased. This suggests that anoxia may be a factor in the aetiology. 

Acetonuria . — I should like to revise my’ previous remarks about the rarity of acetonuna 
after trichlorethylene anaesthesia. Subsequent experience has shown that the P* esc ? 
of acetone in the urine is commoner than I had previously supposed. This may be 
to the fact that a large number of children have been anaesthetized with this drug, be' 
ketosis, however, has never been encountered. 

Fifth nerve palsies . — It may be recalled that the reason why trichlorethylene was fifjjj 
tried as a palliative for trigeminal neuralgia was that some of the fatal cases of industria 
poisoning with the impure product showed bilateral lesions of the fifth nerves and it, wa - 
thought that some specific action on these nerves existed. In my former paper I expla' n 
why’ I thought it much more likely’ that the relief from pain which undoubtedly occur 
when trichlorethylene vapour is inhaled, is due to a state of general analgesia. 

A few months ago, it '-as brought to my notice that three cases of fifth nerve palsv bad 
followed trichlorethylene anaesthesia in one hospital within quite a short time. On in ' c \ 
ligation it appeared that the first case was the most marked and that the condition na 
not entirely cleared up although the patient had recovered from his operation and ha 
been transferred to a convalescent home. The other two cases were much less severe an 
would probably have been missed unless the first had occurred. Both patients recover*? 
before they’ left the hospital. On thinking over the facts, it seemed to me very curious ths 
three cases had occurred almost simultaneously at one hospital while diligent inquiries 
failed to elicit any’ other cases elsewhere. I therefore came to the conclusion that there 
must be some local cause and the most likely’ one appeared to be impurities in the drug- 
Fortunately about 100 c.c. of the fluid from the suspected bottle had been kept and 'n |S 
was sealed and sent to the makers for analysis. Their report was that it contained at least 
20% impurities in the form of mixed hydrocarbons, probably either naphtha or peny- 
Since the vapours of either product when inhaled are known to be able to cause neuritis, 
part of the my’stery was solved. The test bottle of the same batch of trilene retained y) 
the makers was then examined and found to be quite pure so that there is no reasonable 
doubt that the contamination occurred after delivery. Various speculations as to how this 
occurred can be made. Personally I think it quite likely’ that some person connected with 
the dispensary or theatre discovered that trichlorethylene can be used to clean clothe.' 
as well as to anaesthetize patients and that he abstracted some for this purpose. In order 
that the fraud should not be discovered, he may then have filled up the bottle with petrol. 

It is of some interest to know that the makers have had another bottle of trilene returned 
to them for analysis on account of toxic symptoms. On examination, this was found to 

tain no less than 40% chloroform. It is not so difficult to see how this contamination 
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arose but such mistakes should not occur now that trilene is coloured blue. At the same 
time, care must be exercised by the theatre staff when emptying and filling the bottles 
on gas-oxygen apparatus and all concerned should be able to distinguish trilene from 
chloroform not only by colour but by odour. 

New developments in technique . — I do not propose to dwell upon the new techniques 
for giving trichlorethylene which have been worked out by various anaesthetists as I have 
not had sufficient experience to express an opinion. These include the production of 
general analgesia in dentistry and midwifery, the single-dose method already described 
this afternoon by Dr. Galley and the combination with avertin for producing complete 
relaxation in abdominal surgery. 


Conclusion' 

From the large number of administrations now made, I think we are justified in 
saying that, within its known limitations, trichlorethylene is a useful agent in the pro- 
duction of general analgesia and anaesthesia. 
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A New Instrument for Visual Determination of Blood-pressure 

PARTI. PHYSICAL CONSIDERATIONS 
By David S. Evans and K. Mendelssohn 1 
( Clarendon Laboratory, Oxford) 

Our object was not so much to devise a complex instrument suitable, for instance, for 
physiological research, but to design a simple machine giving the optimum practical 
assistance to anaesthetist and surgeon, which should be robust enough to stand up to war- 
time usage, and sufficiently free from complex refinements to work for long periods 
without servicing. It had to give unambiguous readings of systolic and diastolic pressures, 
preferably by means of a visual indication, and it had also, if possible, to give some con- 
tinuous indication of the patient’s condition. 

The result embodies no new principle, but is the product of a scientific analysis of the 
conditions of blood-pressure measurement so as to secure the best possible combination 
of existing methods and apparatus. This analysis is based on certain simplifying assump- 
tions, such as, for instance, that the artery is a simple linearly extensible tube, but, as we 
shall see, the simplicity of the assumptions does not invalidate the theory, which predicts 
results which are in excellent agreement with observation. 

We use an inflated cuff of the usual type, connected to a differential membrane mano- 
meter, which records pressure oscillations by means of a light beam and scale. Pressure 
pulsatioiis from the cuff are led directly into one side of the manometer, but the other 
chamber is connected to the cuff through a capillary. This equalizes the mean pressures 
on the two sides of the membrane, but admits rapid pressure changes such as pulsations, 
to one side only. The mean pressure in the whole circuit is recorded on an aneroid 
manometer. 

Flic theory predicts that the amplitude of pressure oscillations recorded by the mcm- 
brane manometer will be related to the mean pressure in the cuff by a curve of the type 
shown in fig. 1. For cuff pressures above systolic the pulsations are small. As the cuff 
the SSU ^ C fa! 'n tlle I Increase to a maximum and then slowly decrease again. Then suddenly 
rc 15 a sharp break in the curve, after which the pulsations are small and decrease 


1 With a persona] grant from the Medical Research Council. 
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Cardiovascular changes . — Further experience has confirmed our previous observations 
that blood-pressure changes are negligible, but that capillary oozing from cut surfaces 
is definitely less than with ether. As regards the pulse-rate, bradycardia is commoner than 
tachycardia as is the case with cyclopropane. Arrhythmias are fairly common and seem 
to have given rise to much anxiety in some observers (Gordon and Shackleton, 1913). 
We have never had any uneasiness on this account in anv patient. Although we have not 
continued electro-cardiograpliic records, we did show before that most of the pulse irregu- 
larities were of the nature of auricular cxtrasystoles. It appears to me rather doubtful 
whether the type of E.C.G. changes is of much assistance in determining the suitability 
of an anaesthetic agent. For example, we should probably never have used cyclopropane 
at all if ,wc had been influenced solely' by the opinion of cardiologists after studying E.C.G, 
tracings with this gas. 


The question of primary cardiac failure is, on the other hand, of great importance. So 
far as I know, one case only' has been recorded which occurred in a girl aged -> a 
history of bronchitis who was undergoing a herniorrhaphy. Unfortunately no details are 
given but it was concluded that the cause of death was “vagal inhibition” (Haworth and 
Duff, 1943). It is probable that over 100,000 administrations of trichlorethylcne hate now 
been given and it is hardly' conceivable that if primary' cardiac failure was anything n e 
as common as with chloroform, we should not have hoard of many more such accidents. 
Two other deaths occurring during narcosis have come to my notice but from the par- 
ticulars iwhi'ch I have been able to obtain, neither case comes info this category. 

Convulsions . — Two mild cases of convulsions have been recorded. Both recoiered 
spontaneously' and the temperature in each case was normal in contradistinction to m s 
reported cases of ether convulsions (Garland, 1942; Culbert, 1942). We have 
this condition ourselves but an anaesthetist in conversation remarked that he . 
twitchings in one case which ceased when the oxygen percentage in the mixture was 
creased. This suggests that anoxia may be a factor in the aetiology. 

Acetonuria . — I should like to revise mv previous remarks about the rarity of acetonuna 
after trichlorethylcne anaesthesia. Subsequent experience has shown that the Pj® 56 . 
of acetone in the urine is commoner than I had previously supposed. This may lie 
to the fact that a large number of children have been anaesthetized with this drug. e ' 
ketosis, however, has never been encountered. 


Fifth nerve palsies . — It may be recalled that the reason why trichlorethylene was - 
tried as a palliative for trigeminal neuralgia was that some of the fatal cases of indus 
poisoning with the impure product showed bilateral lesions of the fifth nerves and it ' 
thought that some specific action on these nerves existed. In my former paper I explai 
why 7 I thought it much more likely that the relief from pain which undoubtedly occl1 
when trichlorethylcne vapour is inhaled, is due to a state of general analgesia. 

A few months ago, it ’"as brought to my' notice that three cases of fifth nerve palsy h a 
followed trichlorethydene anaesthesia in one hospital within quite a short time. On ,n ' cs , 
tigation it appeared that the first case was the most marked and that the condition W 
not entirelv cleared up although the patient had recovered from his operation and na 


been transferred to a convalescent home. The other two cases were much less severe 
would probablv have been missed unless the first had occurred. Both patients recoi 


■ered 

that 


before they left the hospital. On thinking over the facts, it seemed to me very curious tn 
three cases had occurred almost simultaneously at one hospital while diligent inqi” rICS 
failed to elicit any' other cases elsewhere. I therefore came to the conclusion that tner 
must be some local cause and the most likely one appeared to be impurities in the drug. 
Fortunately about 100 c.c. of the fluid from the suspected botde had been kept and this 
was sealed and sent to the makers for analysis. Their report was that it contained at leas 
20% impurities in the form of mixed hydrocarbons, probably either naphtha or petro^. 
Since the vapours of either product when inhaled are known to be able to cause neuritis, 
part of the my'stery was solved. The test bottle of the same batch of trilene retained >4 
the makers was then examined and found to be quite pure so that there is no reasonable 
doubt that the contamination occurred after delivery. Various speculations as to how tnj* 
occurred can be made. Personally I think it quite likely that some person connected with 
the dispensary or theatre discovered that trichlorethydene can be used to clean clothes 
as well as to anaesthetize patients and that he abstracted some for this purpose. In order 
that the fraud should not be discovered, he may then have filled up the bottle with petrol. 


It is of some interest to know that the makers have had another bottle of trilene returned 
to them for analvsis on account of toxic symptoms. On examination, this was found to 
tain no less than 40% chloroform. It is not so difficult to see how this contamination 
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say, 25 mm. of mercury, then the size of tile recorded pulsations is a measure of the 
patient’s pulse pressure. The machine can be left set in this way for long periods, and 
gives at a glance an indication of the patient’s pulse pressure and heart rate. 

To summarize: The detecting cuff only is used for measuring diastolic pressure, the 
sharp break in the size of pulsation being used as the criterion. For the measurement of 
systolic pressure both cuffs are needed, and the sudden onset of pulsations in the detector is 
used as the criterion. The detecting cuff alone, inflated to a constant pressure gives an 
indication of pulse pressure and heart rate. 

The practical details of construction have needed some care. The membrane manometer 
cannot be inflated through the capillary without damage. A wide by-pass giving a free 
connexion between the two chambers of the manometer is therefore opened for inflation, 
and for safety this by-pass is linked to a tap on the inflation line, so that inflation is 
impossible -when the by-pass is closed for recording. The taps themselves are leak-proof, 
so that a pressure once set is maintained indefinitely. Their working pans are completely 
enclosed, and there are no barrels which need lubrication or packing. 


PART II. CLINICAL ASPECTS 


By F. Barnett Mallinson 


There 

are several advantages to be derived from keeping records of blood-pressure 
during surgical operations. A chart of the patient’s condition stretching back into the 
immediate past during the course of a severe operation is obtained, which is of great value 
m assessing his condition and estimating his capacity to withstand the infliction of fur- 
ther trauma, thus facilitating the adaptation of the surgeon's operational measures to the 
patient’s best advantage. This charted record also enables the anaesthetist to anticipate 
the onset of surgical shock and take measures to control it in good time. 

Experience during the London air-raids has proved to us beyond question that the 
value of prevention and control of severe shock before and during operation vastly out- 
weighs all efforts at post-operative resuscitation. Lastly, study and interpretation of com- 
pleted records in the light of the patient’s post-operative progress teaches a great deal 
about the science of anaesthesia in general. 

Blood-pressure control, particularly observation of the pulse pressure, during resuscita- 
tion of the severely shocked patient is essential if consistent and successful results are to 
be achieved in the determination of the optimum time for operation. 

Methods of blood-pressure estimation in common use are: (1) By palpation. (2) By 
auscultation. (3) Less frequently' by visual observation. 

The palpatory method can be dismissed as grossly inaccurate and leaves the more 
important figure of diastolic pressure unknown, therefore pulse pressure, the most import- 
ant factor of the three, cannot be obtained. 


The auscultatory method is that most commonly used, and with it systolic pressure is 
fairly accurately obtained, but it is generally agreed that the diastolic measurement 
is unsatisfactory; the results are often difficult to interpret and, moreover, their estimation, 
like the estimation of end-points by colour change, is liable to considerable individual 
Variation. Occasionally (owing to the sounds being audible down to zero) an estimation 
15 not possible. During operation or in a busy resuscitation ward various loud noises 
fend to make auditory phenomena difficult to detect. All of us must be- familiar with 
the anaisthetist's nightmare — the strapped-on stethoscope, lying entirely inaccessible for 
adjustment under impenetrable drapes. Lastly, in cases when both arms are denied 
to the anesthetist the legs are useless for auditory measurements of pressure. 

"f estimation, it has long been felt, would supply the solution to all these problems 

it only a satisfactory method could be evolved. Since Pachon designed his oscillometer, 
numerous attempts "have been made to achieve a satisfactory instrument. The Reckling- 
Ii? use " apparatus has probably been the least unsatisfactory up til! the present but 
Snr* the audilor y raothod. it suffers from a lack of definition in estimating diastolic pres- 
fdte. The so-called “edge effects” to which the method is liable tend to spoil to a 
certam extent the clarity of the systolic reading as well. P t0 3 

field onTof ?,r, r 380 {afte ^ SCVCral yCarS ° f cx P erime nting with many tvpes and modi- 
tions of visual apparatus) my attention was drawn to the work of Drs. Mendelssohn 
July — An,t.sth. 2 
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linearly to zero. The explanation is simple enough. At cuff pressure below diastolic 
ic artery pulsates gently and produces small oscillations of the light beam. For pres- 
ures above diastolic the artery is collapsed during part of each heart cvcle, the volume 
c lange is large, and there are large oscillations of the beam. As the cuff pressure falls, 
lere is thus an abrupt changeover from large to small oscillations, which occurs exactly 
at diastolic pressure, and this effect is used as the criterion for measurement. 



vjo R.H.C Atr 3» 



FIG. 2. 

This theoretical analysis is amply confirmed by observation and fig. 2 shows one of a 
long series of observations, all of which give a curve of the correct shape with a sharp 
break. 

The curve possesses no sharp feature which can be used to fix the position of systolic 
pressure, and we have therefore used a second cuff inflated independently, for this determi- 
nation. The second cuff is placed proximal to the first and is used for occluding the 
artery. The first cuff, inflated to a moderate pressure, then serves as a detector. If the 
pressure in the proximal cuff is above systolic there is no blood flow and no pulsations 
In the detector. If the pressure in the proximal cuff is lowered, blood will begin to 
flow when its pressure is just equal to systolic, and pulsations will then start suddenly in 
the detecting cuff. This effect is used to determine systolic pressure. 

A third use of the apparatus is for the continuous indication of pulse pressure. It can 
be shown that if the detecting cuff only is used, at a constant low pressure below diastolic. 
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and Ewans. Since then I have used and experimented clinically with all the alterations and 
modifications of their original apparatus which have resulted in this final experimental 
model now presented. This model I have had in constant use and have recorded more 
than 100 resuscitation and operation charts, besides providing several sets of figures 
in cases of arteriovenous aneurysm of the limbs and other circulatory abnormalities in 
which the auditory method could not satisfactorily be applied. The experience thus 
gained has been sufficient to convince me that here tat last is a definitely improved system. 
Systolic pressure is estimated easily'. Diastolic pressure is much more sharply defined 
than hitherto. Both estimations show a satisfying degree of consistency, ± 2-3 ntm. 
mercury' being a pretty constant limit of variation. 

A feature quite new to me in clinical blood-pressure recording is the facility afforded 
by' the instrument for' continuous observation of pulse pressure. This is of great value 
during touch-and-go periods in operations on severely' shocked patients, enabling the 
anaesthetist to watch minute-to-minute changes and to gauge response to transfusion and 
other measures at a glance, and from a distance of several feet if necessary, without his 
having to take repeated readings at a time when he is likely' to be fully occupied. 

[The apparatus was then demonstrated on one of the authors.] 


A Method of Keeping Anaesthetic Records and Assessing Results 
By Michael Nosworthy, M.D.. D.A. 

The present aim was to combine on the same card the usual 'ansesthetic chart for 
collecting and recording all the relevant data as well as a method for assessing resu 
statistically without having to use either a code book or a sorting machine. The am 
thetic record is printed on a card 8 in. by 5 in. in size. 

The principle of the method . — Around the four sides of the card holes are, punched 
What each group of holes and each individual hole represents is shown bv headings a 
subdivisions printed against them on the front of the card (fig. 1). Whilst the operatj 
is in progress attention is given to '-the" back of the card (fig. 2). Details of the operauo 
performed and the anaesthetic administration are filled in, positive factors are encircle , 
and observations are recorded on the graphic chart. 

The data collected at operation, like other positive factors noted on visiting the patient 
during his stay in hospital, are subsequently marked with a circle in their approp ria 
subdivisions round the sides on the front of the card. When the patient has left hosptta 
the holes opposite the encircled positive factors are converted into slots by 7 cutting out • 
“V” from the edge of the card opposite each with a pair of special nippers or scissors. 

During sorting, later on, the slots permit the separation of the positive factors from 
the negative factors the holes opposite which will still be intact. 

The preliminary ringing of all positive factors serves as a safeguard against the chance 
of a mistake in slotting. Finally, as proof that the record has been completed and 15 
now ready 7 for filing, the corner marked with the diagonal line is snipped off. 

Sorting of a pack of completed records is accomplished by running a knitting needle 
through the hole representing the factor under consideration, bv spreading the pa^ 
over its length in order to prevent any cards from clinging together, and then by raising 
the needle. For example, if it is desired to find mortality' figures the needle is passed 
through the hole marked “died”, and the cards of all patients who died in hospital — since 
they will have had this hole slotted — will fall from the pack; whereas the rest of the cards, 
representing all patients discharged from hospital, will be supported on the needle — since 
they will have the “died” hole left intact. By repeating this manoeuvre it is possible 
to find quickly all statistical data required— e.g. the number of a given type of operation 
performed uncler a particular anesthetic technique and the post-operativc morbiditV and 
mortality, &c. 

A full descriptive article which explains in detail how the record card should be used 
•ill be found in .the British Journal of Anxslhesia. 1943, vol. 18. The cards arc made by 
1 '. Pone-land Chatterson Company, and can be obtained from Messrs. A. Charles King. 
Ltd., 27, Devonshire Street, London, W.I. 
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[ February 17, 1943] 

DISCUSSION ON IMMUNITY, m.— IMMUNITY TO TUBERCULOSIS 

Dr. G. Gregory Kayne {Abstract): In considering the subject of “immunity to tuber- 
culosis ’’ in man the term “ resistance ” is preferable to that of “ immunity ”, and the 
subject may be divided into natural and acquired resistance. Natural resistance is the 
inherent ability of the body to restrain the growth and bring about the death of the 
tubercle bacillus on first contact with it. Acquired resistance follows primary infection; 
thus while natural resistance might influence the course of . the primary infection, any 
development of later lesions would be determined by acquired resistance; and acquired 
resistance would act by killing bacilli freshly introduced into the body at the site of 
entrance (generally the lung), or at least by limiting the effects of the bacilli to the 
neighbourhood of this site. Acquired resistance was believed to act through the hyper- 
sensitivity of the tissues which develops at the same time. There are obvious difficulties 
in accepting this explanation in full. 

A different concept 'of the relations between natural and acquired resistance can 
be evolved as a result of the findings among South African natives on the Rand 
(1932), Publ. S. Afr. Inst. med. Res., 5, No. 30), the findings among negroes living 
in U.S.A. (Opie, E. L. (1924) Arncr. Rev. Ttiberc., ro, 265, and Pinner, M., and Kasper, 

J. A- (1932), Am'er. Rev. Tuberc., 26 , 463), and from the experimental observations of 
Lurie (Lurie, M. B. (1941), Amer. Rev. Tuberc., 44, Suppl. to Sept, issue) among rabbits. 
All these findings show that racial and individual differences in natural resistance to 
tuberculosis exist both among animals and human beings. They also show that acquired 
resistance might be a function of natural resistance; in other words, people with a high 
natural resistance acquire further resistance as a result of the primary infection. The 
sum-total of natural and acquired resistance modifies the type of subsequent lesions 
m l he manner described above, and these lesions arc commonly observed in civilized 
communities. People with low natural resistance, ' on the other hand, such as the 
South African natives or U.S.A. negroes, often do not develop acquired resistance 
following primary infection, so that having overcome the primary infection under good - 
environmental conditions, they react to a subsequent reinfection under bad environmental 
circumstances as if it also were a primary infection; that is, they again develop a primary 
complex with generalization. Again, according to Lurie’s experiments in rabbits, strains 
with high natural resistance, following a first infection with tubercle, bacilli, develop 
lesions similar to those seen in human beings who have already been primarily infected 
m the past, that is, bronchogenic tuberculosis. There is, however, no pathological evidence 
that this occurs in man; so far all the evidence supports the view that all human beings 
react to a primarv infection with a primarv complex, however insignificant it mav be in 
tome cases. ' ! ’ 

The term “ allergy' ” is applied to the difference between the body’s response to a 
'econd or later dose of antigen (the tubercle bacillus or its products) and its response 
j?. ™ fi rst introduction of the antigen. It consists of both hypersensitivity and resistance, 
uich and his co-workers in well-known experiments have shown that these two phenomena 
can be dissociated, but it seems possible that hypersensitivity, though not essential for 
resistance, may play some additional part in it. Allergy or hypersensitivity to the tubercle 
to h US must not confused with tuberculin hypersensitivity; this phenomenon appears 
°T^ UI ] C0 . nn ectcd with resistance, and its exact mechanism is still obscure. 1 1 

. intimate mechanism of resistance to tuberculosis is still a matter for debate, 
(lemn" 3 ' * n . re 8 ard to the ro,e of cells. At all events no bactericidal power has been 
of ; °J lstr . ated in rhe serum of animals either naturally resistant or made so as a result 
in re . tlon ’ and cven those who do not believe that the cells, as such, plav anv role 
esistance, agree that cells specially sensitized may so do. 

ffir M conridfrarion Ver 1 ° nly “ fe " a?peCtS of imn!unit >' t0 tuberculosis have been selected 

(1) Natural Resistance 

it 4igh C t a be b acren r b !i S ^ d that certain . breeds P“ sess a ™»ral resistance to tuberculosis. 

6 oe accepted that races showing an enhanced resistance can be built up bv a 
july—Comp. Med. l ' 
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applied to tuberculo-immunity is based on this assumption. From this it follows that the 
most successful vaccine is likely to be one which, while it is completely innocuous, has 
a long period of retention in .the body. There is, however, a tendency towards a fairly 
rapid elimination of aqueous suspensions: to avoid this drawback acid-fast organisms in a 
slowly absorbable liquid, as suggested by Vallec, have been used. It has been assumed that 
as certain oils, such as liquid paraffin and olive oil, are held in the tissues for long periods, 
so mixtures of these agents with acid-fast bacilli should be retained at the site of injection 
and thus induce a more prolonged immunity. The high hopes held by earlier investigators 
have not been fully realized possibly for two reasons. The first depends on the lethal 
action exerted by many of these oils on acid-fast bacilli, an action which is most incon- 
stant and probably dependent on the type of oil and the route of injection. In many 
instances the organisms arc inactivated fairly rapidly: as an example, it may be mentioned 
that when guinea-pigs are injected intraperitoneally with M. johnei in liquid paraffin, the 
recovery of the organisms is extremely difficult after as short a period as eight weeks. The 
second reason is related to the strong tendency on the part of the tissues of the host to 
enclose the inoculum in a firm fibrous capsule; as a result the beneficial immunizing 
influence which otherwise the organisms might be expected to exert, steadily diminishes. 

Most of the available information on oily suspensions has been obtained in the guinea- 
pig although their effect has been demonstrated on calves (Buxton and Glover, 1934, 1939). 
These experiments suggest that living B.C.G. in oil is a less efficient immunizing agent 
than B.C.G. in saline suspension. In addition, these mixtures produce extensive local 
lesions which are not readily resorbed. 

There is another consideration that although the organisms may be eventually killed 
and are also fairly quickly encapsulated, they are not necessarily held to the site of 
injection. It has been suggested that virulent strains which cannot be employed with 
safety if suspended in a readily absorbable liquid, might be used with impunity in an 
oily substrate. This is not the case since an examination of lymphatic glands nearest to 
the site of injection will show that, at anv rate for a time, viable bacilli have escaped 
and have been carried to the nearest glands. 

Although the premise that immunity to tuberculosis is necessarily dependent on the 
continued existence of living organisms in the body has been supported to a considerable 
extent by experimental evidence, it may be only partly correct in that immunity may 
persist in the absence of viable bacilli. We have shown in calves inoculated intravenously 
with B.C.G. (Buxton, Glover and Griffith, 1934) that the injected organisms disappear 
quite rapidly and are no longer recoverable in culture after a fairly short time: thus, 
although B.C.G. was readily isolated up to 25 days, after 71 days only one colony was 
obtained and at the 120th day, the organism appeared to have been completely eliminated. 
At this stage, however, the vaccinated animals possess a solid immunity which will 
persist for about twelve months. Nevertheless, as pointed out by Edwards (1942), the 
protection afforded by a single dose of living vaccine slowly wanes so that re'vaccination 
must be practised at fairlv frequent intervals. This has certainlv been the experience 
with B.C.G. ' 1 

Fo ascertain the immunizing value of dead bacilli numerous experiments have been 
undertaken in the guinea-pig showing that killed suspensions will produce some degree 

immunity which in a highly sensitive animal such as the guinea-pig, may be nearly 
as solid as that induced by living bacilli In order to obtain clear results, it is necessarv 
jo give multiple injections of the antigen and to give a very small test dose so that the 
Body defences are not swamped. Griffith and I found that guinea-pigs injected with 
ubercle bacilli killed in various ways (heat, formol, glycerol, &c.) showed some enhanced 
resistance which was nearly as effective as that induced by B.C.G.: nevertheless, this 
resistance was not of a high order and diminished the extent and severity of generalized 
^sions in only 50% of the animals (Griffith and Glover, 1939). 

ead organisms suspended in liquid paraffin or olive oil will give a level of protection 
o calves which is not very different from that induced by living B.C.G. in oil. These 
frrri U)ds ; . Ue unl,kcl y to he of great practical value partly because multiple doses at very 
n .„T ent intervals seem to be necessarv, and partly because unsightly local lesions are 
Prone to develop at the site of injection.' ' 


(3) Allergy and Immunity 

tuberrnu!? 3 SCh °- 01 thou S ht represented by Rist and others which regards sensitivity to 
iuun as an indicator of immunity and * 


- * * to ‘w-uamuL) tu 

fron'r;;;::: ‘ u ; . ln . a,cat or Ot immunity and considers that resistance cannot be separated 

^ aEr‘ y - Another school supported by Rich c, (1938) postulates thal 
entirdv fomZe % nvo d, “ Phenomena whose association in tuberculosis is 
because R infection “ f u p? ted that the hyper-allerg, e state is actually detrimental 
mtcction or reinfection occurs, there is a greater tendenev fbr hvpcnemic 
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process of selection. The development of this character in any of the larger mammals 
would be a long process, but in animals which breed rapidly, a division between relatively 
resistant and relatively susceptible strains might arise fairly quickly. 

There are several indications that variations in susceptibility exist amongst members 
of the same type and Lurie (1941) made an exhaustive study of six inbred rabbit families 
which he exposed to tuberculous infection by natural contagion. Lurie found that the 
usual method of testing immunity by the inoculation of small doses of tubercle bacilli 
was unsuitable for the detection of slight differences in resistance. Accordingly the 
rabbits to be tested were placed in wire cages divided from a number of tuberculous 
animals by an open mesh partition. Infection was transmitted aerially and by' infected 
urine and faeces, and the results were more illuminating than those obtained by the usual 
methods of infection. 

We have no such exact evidence regarding the inherited resistance of larger animals, 
and the so-called natural resistance may be. more apparent than real. Environmental 
conditions may play an important role. In general the horse, sheep and goat which are 
supposed to be more resistant than cattle, do not normally come into contact with the 
natural reservoir of infection, viz. cattle. The goat is quite susceptible to artificial 
infection, and the same is probably true of the sheep and horse; the dog is much more 
refractory to inoculation tuberculosis and may possess a true natural resistance. 

In spite of the difficulty of assessing the influence of environment, there are some 
indications that certain races of cattle possess some degree of basal immunity. Carmichael 
(1939) has pointed- out that in tropical Africa and Asia, almost all indigenous catt e 
are of the Zebu type, although there are areas where non-Zebu catde occur. The existence 
of tuberculosis amongst native cattle appears to be low and lesions which are usually 
confined to the glands, are often calcified and of the non-progressive type. There are three 
possible explanations: (1) that tuberculosis is a rare disease in native cattle; ( 2 ) that the 
mode of life does not favour the spread of the disease; (3) that the infecting organism is 0 
low virulence. Workers in India and Africa such as Sheather, Edwards, Carmichael, &c., 
have shown that the strains isolated from native cattle are equal in virulence to the usua 
European dysgonic bovine types. Carmichael, for example, found that 39 strains isolate 
from Uganda cattle were typically dysgonic and of normal virulence. This is an indica- 
tion that the mildness of the disease is not due to strain differences and that die bovine 
bacillus does not undergo modification as a result of a sojourn in the tissues of the relative y 
resistant animal. Inoculation experiments in which Indian calves from supposedly resistan 
families have been injected with virulent tubercle bacilli have demonstrated the possession 
of an enhanced resistance. . . 

The consensus favours the view that native cattle possess a higher resistance. Carnuchae 
has reported that in Uganda the two main groups of cattle, viz. Zebu and Ankole, sno ' 
a different incidence of tuberculosis. Over a period of five years, there were 0-8° o 0 
cases in Zebu breeds as compared with 25-9% in the Ankole. There is agreement amongst 
workers in Africa (Carmichael, Hornby, Cornell, &c.) that all native catde are subjectci 


to much the same management and are often crowded together under conditions 


which 


would favour the spread of the disease. It is unlikely, therefore, that an animal husbandry 
factor is responsible for the observed differences. - 

There is an impression that even in European countries some breeds are less susceptible 
to natural infection than others. It is not easy to obtain data, pardy because of variations 
in environmental conditions. Recent surveys by means of the tuberculin test, have revealed 
areas in the British Isles in which the incidence of tuberculosis is generally low. It would 
be of interest to determine whether this is due to conditions which lessen the chance ot 
exposure to infection or to an enhanced natural resistance. The possibility of effecting 
an improvement by selective breeding may not commend itself to the immunologist 
and sanitarian on account of the lengthy period before any appreciable result could 
be obtained, but if a long view is taken this aspect of tuberculosis control should not be 
ignored. 

(2) Some Aspects of Induced Immunity 

In attempted control of tuberculosis by inoculation, two main lines of investigation have 
been followed: (a) the use of living organisms in the form of an attenuated bacillus, c.g. 
B C G., or by a type which, while fully virulent for its natural host, is of insignificant 
pathogenicity for the animal to be immunized, e.g. avian tubercle bacilli in cattle, and 
(id the use of dead products comprising inactivated suspensions of tubercle bacilli. &c. 
The general aspect of the employment of live vaccines was covered bv Dulling, Matthews 
and others at meetings held during the previous session (1942). For a long time it has 
been considered that the highest degree of resistance is dependent on the continued 
De . ncc 0 f living organisms in the body and the whole concept of premunition as 
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applied to tuberculo-inimunity is based on this assumption. From this it follows that the 
most successful vaccine is likely to be one which, while it is completely innocuous, has 
a long period of retention in .the bodv. There is, however, a tendency towards a fairly 
rapid elimination of aqueous suspensions: to avoid this drawback acid-fast organisms in a 
slowly absorbable liquid, as suggested bv Vallee, have been used. It has been assumed that 
as certain oils, such as liquid paraffin and olive oil, are held in the tissues for long periods, 
so mixtures of these agents with acid-fast bacilli should be retained at the site of injection 
and thus induce a more prolonged immunity. The high hopes held by earlier investigators 
have not been fully realized possibly for two reasons. The first depends on the lethal 
, action exerted by many of these oils on acid-fast bacilli, an action which is most incon- 
stant and probably dependent on the type of oil and the route of injection. In many 
instances the organisms are inactivated fairly rapidly: as an example, it may be mentioned 
’bat when guinea-pigs are injected intraperitoneally with M. johnei in liquid paraffin, the 
recovery of the organisms is extremely difficult after as short a period as eight weeks. The 
second reason is related to the strong tendency on the part of the tissues of the host to 
enclose the inoculum in a firm fibrous capsule; as a result the beneficial immunizing 
influence which otherwise the organisms might he expected to exert, steadily diminishes. 

Most of the available information on oily suspensions has been obtained in the guinea- 
pjg although their effect has been demonstrated on calves (Buxton and Glover, 1934, 1939). 
these experiments suggest that living B.C.G. in oil is a less efficient immunizing agent 
man B.C.G. in saline suspension. In addition, these mixtures produce extensive local 
lesions which are not readily resorbed. 

There is another consideration that although the organisms may be eventually killed 
and are also fairly quickly encapsulated, they are not necessarily held to the site of 
injection. It has been suggested that virulent strains which cannot be employed with 
S ‘l t f’ d sus pended in a readily absorbable liquid, might be used with impunity in an 
oi y substrate. This is not the case since an examination of lymphatic glands nearest to 
i e site of injection will show that, at anv rate for a time, liable bacilli have escaped 

A n? VC been carr!ed the nearest glands'. 

‘ .'hough the premise that immunity to tuberculosis is necessarily dependent on the 
continued existence of living organisms in the body has been supported to a considerable 
' e . n . • experimental evidence, it may be only partly correct in that immunity may 
wbVi'Vr " le fhsence of viable bacilli. We have shown in calves inoculated intravenously 
„ - ’ (Buxton, Glover and Griffith, 1934) that the . injected organisms disappear 

iltliA are no longer recoverable in culture after a fairly short time: thus, 

obtninrl a '~'' r S readi 'y isolated up to 25 days, after 71 days only one colony was 
A-'rhis a , at , e 120th day, the organism appeared to have been completely eliminated, 
nersicr f S a ^tT however, the vaccinated animals possess a solid immunity which will 
Protectin'? V° U I i v Ve n . 10nt hs. Nevertheless, as pointed out by Edwards (1942), the 
must be nr t’ ' i - r a . sin § Ie dose i’ v ' n K vaccine slowly wanes so that revaccination 
"ith B C G aC 1SCCl * a ' r ^- r i rc< l l!cnt: intervals. This has certainly been the experience 

undertaken 1 '!!? th' C 3™ mun *® n g value of dead bacilli numerous experiments have been 
of immunity , .y.- e y gainea jn’l’ s h°"i n g that killed suspensions will produce some degree 
as solid as ' • 1C , ,n a highly sensitive animal such as the guinea-pig, mav be nearly 
t0 give • UCC - t living bacilli. In order to obtain clear results, it is necessary 

bodv defences a ln J ect,ons the antigen and to give a very small test dose so that the 
tubercle bacilli vu 1 J°- t s ' va ( n P ed - Griffith and I found that guinea-pigs injected with 
resistance which' ? m ' anous "ays (heat, formol, glycerol, &c.) showed some enhanced 
resistance was nnt' ^ i?' 3S c ^ ect ive as that induced by B.C.G. : nevertheless, this 

lesions in onlv =mo'° r order and diminished the extent and severity of generalized 

Dead orsah- ° f the ani . n,al . s (Griffith and Glover, 1939). ' 

to calves which?! sus P e nded in liquid paraffin or olive oil will give a level of protection 
methods are unlit 'f 7 dlfferent fronl that induced by living B.C.G. in oil. These 
frequent intervals 2 v grCat P ractical vall,e pa«ly because multiple doses at verv 

Prone to develon -.t - t0 7\ ncccssar y. and P arti >’ because unsightly local lesions are 

c °P at the szte of injection. ' 

There is a s h l ^ A, ' LERCY AKD Dimi’.vitv 

tuberculin as anTncUcaf 0 "^- 1 re P reaented ’>>' Ri « and others which regards sensitivity to 
from hypersensitiritv A, 1 lh mmU h ty t an conside , rs resistance cannot be separated 
f?gy and immunity Another sdiorf supported by R,ch et ah (1938) postulates that 
entirely fortuitou? I - nvo d,5 ? n “ V**™***”* "hose association in tuberculosis is 
bcra "« if i nfcct;o “ ,s fuggested that the hyper-allergic state is actually detrimental 
" or reinfection occurs, there is a greater tendency for hvpermmic 
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caseo-necrotic lesions to be produced and these are inimical to the health of the infected 
animal, whereas such reactions do not arise in the desensitized animal. 

It is scarcely possible at the present time to reconcile these divergent points of view 
although most of the available evidence in small animals favours the second hypothesis. 
It is of interest to consider the reactions of larger animals, particularly cattle. If we 
take B.C.G. as the sensitizing and immunizing agent, we can arrange our experiments 
in such a way that allergy and immunity if not dependent upon one another, at least 
run a parallel course. In one series (Buxton, Glover and Griffith; 1934) groups of calves 
were vaccinated with B.'C.G. at intervals of three, six, nine and' twelve months respectively 
and. were then tested 1)V mouth with virulent cultures. Systematic tuberculin testing 
revealed a steady decline in skin sensitivity which was practically negative after twelve 
months; concurrently there was a fall in the power of resistance to infection. It appeared 
that the level of immunity and the sensitivity to tuberculin declined at about the same 
rate and this seems to support the first theory. 

On the other hand experiments can.be devised which appear to afford no evidence 
of any relationship between these two reactions of the tissues. In some long-term trials 
which have already been reported (Buxton, Glover, Dalling and Bosworth, 1939), a number 
of calves was vaccinated with B.C.G. at regular six-monthly intervals for three years during 
which time they were constantly exposed to infection. At the end of the period some 
were practically completely anergic while others were still reasonably sensitive to tuberculin. 
At post-mortem, however, it was impossible to correlate the extent of any-, lesions present 
with the allergy to tuberculin. In some instances animals which were highly sensitive 
showed the least degree of tuberculosis involvement, a finding which does not seem to 
support the theory of Rich. 

In all probability the true position is represented by a middle course. In the present 
state of our knowledge we are not likely to be able to modify the course of tuberculous 
infection or to alter the duration or strength of ah immunity induced by vaccination, b\ 
attempts at desensitization. Certainly in our subjects such a method would not be a 
practical proposition. 

(4) Chemotiierapv 

Recently sulplianilamide (Rich et al., 1938; Sjogren, 1942; Rist et at., 1940); sulpha- 
thiazole (Bullon et al., 1942); and particularly promin (Feldman et al., 1942; Barnch 
cl al., 1942), a sulphone derivative, have-been assayed. According to Feldman and others, 
promin has given the most' encouraging results. For example, in one experiment 
all the controls of a number of guinea-pigs infected with a small dose of virulent 
tubercle bacilli were dead at 224 days, whereas only 1 9 % of a similar series treated with 
promin after infection, had succumbed : in the remainder the lesions were small ana 
were resolving. The main difficulty at the moment seems to be the need for repeated 
doses of these drugs if any demonstrable effect is to be obtained, with the consequent 
danger of producing immediate or delayed toxic effects from the agent itself. 

General Remarks . 

In planning experiments on immunity to tuberculosis, too little, attention has been 
devoted to the question of the route and weight of infection and the effects of frequent 
exposures. As far as possible natural routes should be followed in applying test doses, 
i.e. the alimentary or respiratory tracts should be attacked. In general, it is much more 
difficult to set up infection by the alimentary than by the respiratory tract. This difference 
in susceptibility is brought out in animals which are fairly- refractory, such as the dog- 
Findel (1907) noted that dogs can be infected by 0-5 mg. of culture given by inhalation, 
whereas as large a dose as 172 mg. failed to infect by the alimentary tract. Experiments 
of the same type carried out in calves have led to similar conclusions. It must also be 
remembered that dosage may have a profound influence on the production of primary 
local lesions at the point of entry. Thus S. J. Edwards (1937) has" shown that in calves, 
bucket-fed with tuberculous milk, the glands of the alimentary tract may entirely escape, 
w-hereas foci are found in the thoracic glands in every case. On the other hand We have 
shown that calves infected by single or repented large doses given orally in a very small 
bulk, usuallv show extensive lesions of the mesenteric glands, with an occasional spread 
to other parts, including the thoracic cavity. It is possible that a restricted number of 
organisms entering a lymphatic gland may produce minimal lesions which arc not readily 
detected and act as inducers of a local immunity protecting the tissues from further 
invasion. This factor may seriously complicate the interpretation of vaccination experi- 

m A^promising line of research lies in the production of pulmonary lesions by means of 
•verv fine particles in the form of mist as applied by Wells and I.uri e 09-11), in which 
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■rabbits have been exposed to controlled numbers of tubercle bacilli sprayed into the 
atmosphere so that only the smallest droplets were carried in the air stream. When one 
thousand or more bacilli were inhaled, a widespread pulmonary disease was induced 
while multiple foci followed the introduction of as small a number as 23 organisms. 

In carrying out immunity experiments, particular attention might be paid to such factors 
as the size and nature of the menstruum in which tubercle bacilli are suspended, the 
significance of tonsillar infection followed by lymphatic spread and the susceptibility 
of the lungs to particle&-o£ varying -size. 
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, Dr. Robert Cruickshank asked: (1) whether in view of the known association between 
tuberculosis and malnutrition, there was any exact knowledge about the effect of a 
particular kind of diet in raising resistance to clinical infection; (2) what the present 
attitude was among tuberculosis workers regarding the use of B.C.G. or similar vaccine 
for the protection of children of tuberculous parents and of susceptible students and 
nursing staff. 

Or. E. Nassau : In reply to Dr. Cruickshank's questions («) whether there is anything 
known of the influence of nutrition on resistance' to tuberculosis, and (b) evidence 
m humans on the value of B.C.G. vaccination. 

_ («) There is a good deal of experimental and statistical evidence to prove the 
'mportance of first-class proteins in the diet. Experiments carried out on pigs before 
'he last war and guinea-pig experiments of my own showed that animals kept on diets 
containing up to 16% first-class protein (in form of lactese-free casein) showed less 
extensive lesions and survived for much longer periods than the controls. Statistical data 
from Denmark during the last war, tuberculosis mortality records from German prisons 
"ring the last century showing a very marked decrease in mortality after improvements 
w the diet, mainly by addition of meat; and last, the increase of tuberculosis among 
'n mates of mental hospitals during the present war in this country constitutes strong 
orcumstantial evidence in favour of the detrimental effect of lack of first-class protein 
ln }}f d * et on resistance against tuberculosis. 

, w) A "'ell-controlled series of contact children was vaccinated with B.C.G. in Czecho- 
5 ov akia with very encouraging results. 


[March 24. 1943] 

DISCUSSION ON IMMUNITY. TV. — IMMUNITY TO BACTERIA 

ac a r0l - easor T : J' Bosworth : In a recent article Kolmer (1942) remarks that the efficacy of 
immunization of guinea-pigs and human beings by the administration of plain and 
p cially of alum-precipitated toxoids of Cl. tetani has now been so well proven as to 
quire no comment or review of the literature. Much less investigation, however, has 
man Sa -° een dev °ted to ( bc problem of active immunization of the lower animals’ and 
WV, a p Ut i. St a"' P rincl P al Clostridia of gas-gangrene by their respective toxoids 
an , e first , of these statements can be accepted some sort of reply, if perhaps not 
the ra,u-l C j ni|1C!C , one ' can be made to the second - To find it one need onlv refer to 
which Ir '11 records of the research institutes of this country and the Empire from 
tions of n - 1 T n that ver >' encouraging results in the prevention of anaerobic infec- 

the fnrP cc' ha ' e attended the use of the respective toxoids more particularlv in 
e torm of formalin-treated fluid cultures. 1 • n 
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The products non’ in use might be improved if they were subjected to the careful and 
precise methods of experimentation which have been lavished on the preparation of 
diphtheria and tetanus toxoids but the need for this has been less urgent as they have 
proved themselves to be better immunizing agents than plain or even alum-precipitated 
toxoids. In fact they have been found so useful in practice that it would appear to be 
a pity that they are not being used to the extent they ought to be as a measure of disease 
control in wartime when the supply of home-produced food of animal origin is an 
important factor in the nutrition of the population and its maintenance should be less 
subject than usual to purely economic considerations. 

It would have been possible at the outbreak of war with a little organization to have 
ensured that these vaccines and the corresponding sera were more generally employed. 
The vaccines of this class which may briefly be considered are those of the Clostridia 
chativaei , septique, welch ii and ivdematieus. /is regards their efficacy' it may be said in 
general terms that if losses from natural infection with one or other of these anaerobes 
were much in excess of 1 °/ a among vaccinated animals it would be suspected that the 
vaccine had not been properly prepared or administered. 

To give a few examples: 

Among 2,681 animals vaccinated against Blackleg no deaths occurred as against a 
figure of from 2 to 8% according to the district among the controls (Ledainche and 
Vallee, 1928). 

The mortality from braxy among 25,202 vaccinated sheep was 0-75% against 10% ° r 
over in controls (Dungal, 1932). , 

Of 1,157 lambs born of vaccinated ewes 1-12% died of lamb dysentery against 13 09% 
of 2,530 control lambs (Dalling, 1928). ’ , 

T34% of 16,337 sheep receiving 2 doses and 0-49% of 4,SSS receiving 3 doses o 
c edematiens vaccine died of black disease against 3-65% of 13,742 controls (Turner, 19. 36J- 

Mortality from pulpy kidney disease among lambs of 812 vaccinated ewes was 0--4,o 
against 7-02% among lambs of 840 controls (Dayus, 1938). In another experiment 
T025% of 11,604 vaccinated animals died and 2-0S6% of 15,76S controls. 

The superiority of formolized vaccines over the formolized filtrates previously use 
was first pointed out by Ledainche and Vallee (1925) and soon confirmed by other workers. 

It was natural to assume that such vaccines owed their increased immunizing power to 
the fact that they contained a bacterial antigen in addition to toxoid and this question 
has been studied and with it dye relative importance of invasiveness and toxicity on 
the part of the causal organisms in the production of disease. 

This incidentally has raised another question, viz. the most suitable kind of prepara- 
tion to use for the experimental testing of immunity resulting from the application o 


such vaccines. . 

Various workers have studied the antigens of Cl. chativaei. Mason (1936) for example 
demonstrated (a) a toxin, (6) a heat stable antigen and showed that the former stimulates 
the formation of antitoxin whereas the latter does not do so. Animals immunized with 
toxin or toxoid may be resistant to the inoculation of living culture but as there is no 
correlation between the amount of circulating antitoxin in an animal and its p 0 "^ 
of resistance, the latter is due in part at least to the presence of soluble heat-stable 
antigen in the filtrate from which the toxoid is prepared. The heat-stable antigen 
alone, i.e. in the form of boiled bacilli, will confer strong immunity-, to the inoculation 
of living culture and it is probably the main antigen present in the vaccines which are 
commonly used to immunize animals against this organism. Since all Cl. chativaei 
strains have the same "O” antigen the question of different types does not arise so ; ar 
as immunity to this organism is concerned. Incidentally Mason found that the toxins 
of the four strains which he examined were also indistinguishable serologically. 

In general Cl. septuple produces a more potent toxin than Cl. chativaei but like n 
has marked invasive properties. Whilst all strains produce one tvpe of toxin, they at* 
divisible into four groups on the basis of their “O” antigens. The latter fact should 
not be overlooked in the selection of strains for the preparation of vaccines since Hender- 
son (1935) who used activated spore suspension as his test agent has shown that th c 
immunity response to them is mainly an antibacterial one. A high level of antitoxic 
immunity is. however, effective against such an inoculum (Cradock and Parish. 
1931) and it is well known to be capable of protecting animals against the injection ol 
a virulent toxic culture. 

Less attention appears to have been paid to the studv of antibacterial ns distinct front 
titoxic immunity in the case of Cl. cedemaliens but the superiority of formalin-treated 
""Imre to formol'toxoid in immunizing animals against natural infection is accepted- 
ed there have been reports that formol toxoid docs not seem to afford a very good 
Inaeea against this organism. Some strains of Cl. cedemaliens are predominantly' 
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toxigenic and others predominantly invasive. Turner’s black disease strains when isolated 
were of the former variety, but I remember handling one recovered from cattle which 
never yielded a measurable amount of toxin though it was highly virulent for guinea- 
pigs. While generally speaking one is inclined to the view that toxin of this organism 
is more important than the somatic antigen both contingencies appear to be covered 
by the use of formalin-treated culture as the immunizing agent. 

As regards Cl. welchii types B, C and D which are the important animal pathogens 
of that group, it seems that their toxins are the important agents against which immunity 
is required. All three types produce conditions which are essentially toxasmic, and in 
which the causal organisms at the time of death are in many cases to be found only in 
the intestine. Since these organisms produce multiple toxins the important thing in 
immunizing animals against a particular type is to ensure that the vaccine used contains 
adequate amounts of toxoid corresponding to each of the toxins which that type is 
capable of producing. The conditions under which the cultures are grown is here 
important as influencing not only the amount but also the kinds of toxin produced. Then 
again instances have been reported of strains losing the capacity to elaborate a particular 
toxin after they have been subcultivated over long periods. Incidentally it may be 
mentioned that the possibility of a strain changing under natural conditions from one 
type to another by acquiring the power to elaborate an additional toxin has also been 
considered but no real evidence 'that this does happen has yet been obtained. As far 
as the group itself is concerned the possibility that there exist types which have not 
been recognized should not he overlooked. I have recently had under examination such 
an additional type isolated from .a calf, and found that it produced a toxin which was 
not neutralized by anv of the standard welchii sera corresponding to the four types 
originally described by Wilsdon. 

The immunity response of animals to injections of Cl. t xelchii type B toxoid either 
alone or in the presence of bacterial bodies as in formalin-treated culture has been studied 
by Mason (1935) and shown to correspond reasonably closely to that established by 
Glenny in the case of diphtheria and tetanus toxoids. For example the quality of the 
toxoid used for primary or secondary stimuli determines to a large extent the immunity 
response of the animals and the effect of an adequate amount of toxoid at each dose is 
also apparent. Intraperitoneal injection of toxoid gave better immunity than sub- 
cutaneous. 

Work on these lines might well be extended to other toxins of this group and to 
those of other anaerobes with a view to improving the methods of preparation and the 
use of a class of products which has already yielded satisfactory results in practice. 
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disc, 1 -' W. Howard Hughes : Is vaccine therapy ever justified in the presence of established 
Gardner says : 

saia V tw r ?,® ar<i to vaccine treatment of already established infections it cannot be 
'Tin fi a Procedure has been scientifically Droved to have any curative value 
with - i e theoretical side it is difficult to see why a person who' is already well ‘dosed’ 
stanen - Uv .\ n ” bacterial antigen should benefit from additional doses of the same sub- 
antiDo^ 1 ", the dead state. A common explanation is that in chronic local infections the 
tion nna °tt s . n ?i circulate sufficiently to act as an efficient stimulus to antibody-produc- 
howcvil? „ 1 tbe specific vaccine provides the necessary additional stimulus. There is. 
ever, no proof of this; nor is it inherently very probable." 

can 'i, nt t0 sll °" t^ at tlle natural stimulus is inadequate and that the use of a vaccine 
be supported both on experimental and theoretical grounds. 
s ccn . a,n diseases such as typhoid fever, bacterial endocarditis and svphilis, where a 
nn.-mtiT 10 sta S c of the disease occurs, there is adequate contact between the invading 
and the tissues and demonstrable antibodies appear in the blood. It was 
lesion W , assumc th at this held for all other conditions, but this is untrue, since once a 
to nrowL m T 1 ? c „ ahzcd therc IS a fa,lure in the absorption of the antigens nccessarv 
T1 ° Vrrr lhe >0 - s fesponse. 

Menkes ^ m 5 chanic f between the fresh and the old lesion is indicated bv 
work. He has shown that if vital dyes are injected into the circulation the;- 
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will collect in the areas of fresh inflammation. If, however, the same thing is done where 
the lesion has become localized an exactly opposite result is obtained and the dyes fail 
to reach the inflamed part. There appears to be a barrier which acts in some respects 
as a semi-permeable membrane, and excludes from the lesion certain elements present 
in the blood-stream. This barrier acts even more effectively in the opposite direction 
to prevent, or at least to impede, absorption from the. lesion into the body. 

With staphylococcal, lesions of the skin Fleming has shown . that persons having 
repeated attacks of boils do not show any increase in antistaphvlococcal immunity as 
compared with the normal population. This is not due to anv defect in their ability 
to develop an immunity since they' respond perfectly well to artificial immunization. 
This work is supported by the experiments of Hite, Banks and Dack, who found that 
cases with persistent sinuses from osteomy'elitis also showed no rise of antistaphvlococcal 
immunity' unless they had received vaccines. They studied the actual absorption, not 
only in these natural sinuses but also in those artificially produced in animals, of various 
substances which would give easily recognizable responses in the body. They also used 
the same route in an attempt to administer protective doses of antitoxin. 

The list of substances which are not absorbed from the localized lesion includes 
various vital dy'es, particularly trypan blue, horse serum, typhoid and paratyphoid 
vaccines, staphylococci and their toxins, and Botulinus antitoxin. I understand that 
tetanus toxin is also excluded by developing connective tissue. , , 

This barrier between the lesion and the body is only partial, since sulphonamides and 
other drugs go in and leucocytes and exudate come out. In an attempt to discover whether 
what is true for staphylococcal lesions is also true for other organisms, I have collected 
cases of pyelitis, selecting those where there were no complications and where ute 
infection was limited to a single organism, and I have tested the patient’s serum for 
agglutinins against the autogenous organisms. 

Seventeen cases are set out in a table and the ages range from 22 to 76 years and the 
duration of symptoms from three weeks to many years. In twelve cases no trace of agglu- 
tination could be seen, the remaining five range from one in two to one in twenty-five, in no 
case was any higher result obtained. On the whole this supports the work on staphylo- 
cocci. 

RESPONSE TO ESTABLISHED URINARY INFECTIONS 


Ages 

Duration 
of' symptoms 
V G/I2 

Agglutination 

Organism 

22 

1/25 

Coliform 

23 

3/52 

0 

Coliform 

23 

2/12 

1/25 

Proteus 

23 

1/12 

0 

Coliform 

24 

7/12 

1/2 

Coliform 

24 

3/12 

0 

Coliform 

31 

2/12 

0 

Coliform 

36 

2 years 

0 

Coliform 

49 

6/12 

0 

Coliform 

53 

years 

0 

Coliform 

53 

years 

0 

Coliform 

60 

years 

0 

Proteus 

60 

years 

0 

Coliform 

62 

vears 

0 

Coliform 

68 

8/12 

1/4 

Coliform 

75 

years 

1/25 

Coliform 

76 

years 

0 

Pyocyaneus 
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Miss Muriel Robertson : In the protection of animals against infection with the anae- 
robic Clostridia there are two distinct mechanisms. Protection can be obtained experi- 
mentally on purely antibacterial lines and on purely antitoxic lines. In passive immunit) 
certainly there was no summation of these two methods in experiments with mice > n 
the case of Cl. septicum and unless an adequate amount of each type of antiserum was 
present the .animals were not protected. 

1 In the use of anaculture it seems to me that it has not been made manifest what is 
the actual role of the bacteria. The toxoid element is obviously successful as an immu- 
nizing agent as has been shown recently with tetanus toxoid in man, bur it has no* 
been demonstrated what part if any is played by the bacterial bodies. 

When it is proposed to immunize with bacterial antigen alone in the absence of toxoia 
th amounts needed are always large and it is moreover necessary to .take the serological 
varieties of' the bacteria into account. 

' . w n Dalrymple-Champneys said that he thought the discovery of immune bodies 
in bacterial infection, because of their great value in diagnosis and their importance in 
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the prophylaxis of such diseases had tended to concentrate attention on specific immunity 
to the exclusion of non-specific or basal immunity. There might be some foundation 
for the popular belief that what was commonly called ill-health made people more liable 
to infection though there were, of course, well-known exceptions to this rule as for 
instance in the case of pneumonia. He hoped that in the future more attention would be 
given to studying the non-specific immunity mechanisms. It had been admitted in the 
discussion that the role played by particular specific immune bodies in certain diseases 
was far from clear and this was certainly the case in undulant fever in which the 
agglutinins which provided the best aid to diagnosis were sometimes completely absent 
though the specific organism could be isolated from the blood. 

Mr. John Francis said it would appear that although a strong immunity can readily 
be produced against many toxins and viruses the production of an effective bacterial 
immunity was more difficult. 

Bazely {see Francis, J., /. Roy. Army Vet. Corps, 19-13, 14 , 73) used cautiously heat- 
killed cultures of Str. equi, which had only been grown for a few hours and were heavily 
capsulated, to immunize horses against strangles. A statistically significant degree of pro- 
tection was produced in a trial on large numbers of horses. In previous discussions the 
differences between the methods which can be adopted in human and animal practice had 
been emphasized, but whilst these differences undoubtedly existed there were very close 
similarities. Smallpox and fowl pox, rabies and equine encephalomyelitis, yellow fever 
and horse sickness lor rinderpest, were all examples of human and animal diseases in 
which modified live viruses were successfully used. 


[April 21 , 1943 ] 

DISCUSSION ON IMMUNITY. V.— IMMUNITY TO VIRUSES 

Sir John Ledingham {Abridged) : The past two decades have seen enormous advances 
in our knowledge of virus diseases and of fhe nature of the causative agents. This new 
knowledge has greatly assisted fresh researches on the subject of our discussion but we 
have to go back to Pasteur, to Jenner, and even to pre-Jennerian days to find certain 
solutions of the general problem which have proved their value and are still to-day widely 
practised. In 1936, when opening a similar discussion, I referred to the shortcomings 
of inactivated virus as an immunizing antigen and to Jenner’s discovery as “the touch- 
stone by comparison with which all subsequent efforts in this sphere must be judged”. 
The challenge, I believe, still stands. The fact is that there is no royal road to success 
in this sphere of endeavour and even the triumphs of Jenner and Pasteur offer plenty 
of scope for further inquiry with a view to betterment. The chief objective must always 
be the securing of as useful and durable a protection as possible, compatible with safety 
to the vaccinees, human or animal, and the avoidance of early or remote complications 
and sequels such as resultant carrier-states leading to fresh outbreaks by contact, insect 
transmission, or other ways. We have, in fact, to search for methods of inactivating 
virus which will ensure a residual antigenicity of the highest grade. This has proved no 
e »sy task and we may have to depend for many a day yet on the inherent tendency of 
viruses to develop less potent variants of themselves which prove to be endowed with 
unexpected properties suitable for exploitation. Pasteur started this hunt with his 
experimental work on rabies and it still goes on. Though safety should be a main 
objective, I have a good deal of sympathy with a statement by Soper at the International 
Microbiological Congress in New York in 1939 when talking about yelloiv fever vaccine. 
He said: “Immunity must probably be bought at a price and a careful study should now 
be made to obtain a vaccine of high antigenicity even though it carries a certain wallop 
°r some of those vaccinated.” Two principles only have been, and still are being, 
exploited for vaccine purposes, viz. (a) the “living" or active virus of a derived variant 
ptram or an immunologically cognate strain, and (!>) the original or variant strain after 
lt , las been completely or partially inactivated in a variety of ways. 

* shall allude also to a third source, so far but little exploited in the field. This is a 
combination of the active virus against which protection is sought, with another virus 
°t necessarily related (interference principle, so-called). 

Jenner — In my Presidential Address to this Section (Proc. R. Soc. Med., 1935, 2 g, 73) 
me years ago I gave reasons for the belief that cowpox, which is still with us, was a 
work T Pf uer, T belonging to the great family of pock infections. Recent experimental 
prob w y Downie has confirmed this belief. Before Jenner’s day variolization most 
adant Y °". ed what success attended its use to the fact that by arm-to-arm passage a skin- 
examol Va / lant m . uc .’ n less P otcnt than the original had been evolved. We know, for 
P>e, that vaccinia which has long been cultivated in the dermis can lose its capacity 
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to grow on the scarified skin. Cultivation of vaccinia in tissue or in the embryo chick 
membranes has now provided us with bacteria-free vaccines which have been used in 
practice with some success, but there is considerable evidence that a loss of antigenicity 
is apt to occur after long passage. A similar phenomenon has been noted with certain 

other cultivable viruses such as that of yellow fever. It would be very' desirable to 

secure an inactivated vaccinia for smallpox protection if only, perchance, to avoid the 
risk of that rare but serious complication, post-vaccinal encephalitis, the tctiology of 
which remains obscure. The argument is still stronglv in favour of infant vaccination 

which is only extremely rarely followed by this serious sequel. 

Rabies and the recent work of 1 Vebster of the Rockefeller Institute . — Webster has done 
important work in the course of an attempt to improve rabies vaccines either for the 
post-infectional treatment of bitten persons or for the protection of dogs (see his book 
"Rabies”, The Macmillan Co., New York, 1942). He has devised a new protection test 
in the mouse for the assay of rabies vaccines and has elaborated a new virus vaccine which 
has been rendered inactive by irradiation with ultraviolet light but which retains in 
full measure an antigenicity corresponding to the number of minimal lethal mouse doses 
in the material before inactivation. This number must be adequate and very carefully 
evaluated. The new vaccine, he claims, has given results in experimental trials far 
superior to those hitherto recorded in protocols which he has carefully scrutinized since 
Pasteur’s day. We do not know how susceptible man is to rabies in the absence or 
treatment, and whatever the treatment may have been, the percentage mortality remains 
fairly constant in the neighbourhood of 0-2%. It is most desirable, therefore, as Webster 
says, to continue research on improved lines so that a bitten person undertaking a course 
of treatment may have some real assurance that his chances of contracting rabies wu 
be negligible. It will be agreed that this matter of the antigenic content of virus 
vaccines must always demand the fullest consideration if we are to achieve results 
comparable in so far as grade and duration of immunity are concerned, with those 
that follow as a rule, but not consistently, recovery from the active virus infection. 

Poliomyelitis . — Recent work in America showing that certain strains of this virus 
have been communicated to the cotton rat, the mouse, and the hamster, is of very grea 
interest and the claim has been made that the hamster-adapted strain has been gn<® 
to monkeys which have tolerated' 1 it well and have subsequently proved dtemselv 
immune to the normally virulent rnbnkey poliomyelitis of human origin. Developnten s 
in this line of inquiry will be eagerly awaited. 

Inactivated or partially inactivated virus vaccines . — These have been tested experi- 
mentally or in the field in a variety of virus infections, e.g. equine encephalitis, psitta- 
cosis, foot and mouth disease, dog and ferret distemper, rinderpest, influenza, s '' ine 
fever, &c., and the inactivating agent used has been, for the most part, formalin. *' her 
these vaccines have been evaluated by 'field trials, they would seem to have given goo 
service but the methods used in the preparation of the vaccines and in the process o 
inactivation must be kept constantlv under review in the experimental laboratory. 

The interference principle . — A virus which is normally highly virulent for a par- 
ticular animal and against which protection is sought, may fail to exercise its usua 
effect if administered in combination with another virus (or possibly a bacterium) o 
lesser potency but to which the host is also susceptible. Instances of this phenomenon 
have recently been recorded from the experimental laboratory but the mechanism or 
mechanisms to which the inhibitions are due, in particular cases, are not yet precisely 
understood. Two examples from this field may be mentioned. In the control of fowlpox, 
mixtures of fowlpox virus and pigeonpox virus have been used as the immunizing 
agents, while in the control of yellow fever (and incidentally of smallpox) Peltier and 
his colleagues in Senegal have employed with success a mixture of neurotropic yello" 
fever virus and ordinarv vaccine Ivmph applied to the scarified skins of the name 
population (see Bulk A6ad. Med., 1939, i 2 i, 657, and 1940, 123 , 137). It is claimed 
that no troublesome sequels resulted. There are other important sides to this question 
of securing protection against virus infections but I can mention here only two of them. 

The virus-neutralizing antibody . — I think the evidence as a whole supports the view 
that immunity to viruses depends, in the end at least, on the play of humoral influences 
either already mobilized or made quickly serviceable by an accelerated response on 
the part of the sensitized reticulo-endotliclial tissue. When the virus-neutralizing anti- 
, Hv appears in response to active immunization or rises from a low to a high level, 
D °n’we take the level reached as a guide to the host’s power of resisting attack should he 
, ca exposed? This problem has received much attention of late in connexion with 

becom - p ml | n ; za tion of human beings against influenza. There would seem to be 
the acti ment am ong experienced workers in this field that it would be dangerous 
general ag jj rcct proportionality between antibody-level and potential resistance, 

to assume a cv ;j ence that persons with high antibody-levels may on occasion prove 
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susceptible to attack. Only extensive field trials will clarify this problem. Dr, Thomas 
Francis of the University of Michigan, in the course of a recent survey of the problem 
of securing immunity to influenza, discusses the matter of the antibodv-level as a guide 
to resistance but draws attention to the probably greater importance for defence of 
those more readily available protective mechanisms at the local site of attack of virus 
on respiratory epithelium. Of these local mechanisms he would particularly emphasize 
the importance of the virus-inactivating substance present in the nasal secretions. He 
had noted an enhancement of the virus-inactivating capacity of the nasal secretions 
of those persons whose antibodv-titres had risen promptly in response to vaccination 
( Personal communication, see also his paper in Science, March 12, 1943). 

Dr. C. H. Andrewes has stated that in the search for influenza virus variants that might 
be used in the active state for vaccination purposes none so far has been found possessing 
“the necessary combination of negligible virulence and good immunizing power”. 

Some viruses such as fowlpox ana psittacosis normally give rise to little in the way 
of neutralizing antibody. Nevertheless, in the case of fowlpox, support for the humoral 
defence has come from the result of an interesting experiment by Goodpasture who 
grafted skin from immune birds on the chorio-allantois and found it to be quite 
susceptible in situ to fowlpox virus. When such grafts were regrafted to the immune 
bird they again became promptly insusceptible to experimental infection. 

In a neurotropic virus disease (equine encephalitis) it has been shown by Olitsky 
and his associates that lack, of virus-neutralizing antibody in the cerebrospinal fluid of 
vaccinated rabbits renders the animals susceptible to the virus when given intracerebrally. 
The titre of neutralizing antibody in the cerebrospinal fluid, when such antibody is 
demonstrable there in response to vaccination, bears a fairly constant relation to that 
m the blood, of 1:300. Consequently, if immunity to intracerebral inoculation of the 
virus is sought, it is necessary to have a high level of antibody in the plasma. This, he 
states, can be achieved by pushing the doses of formol-virus. 

Neither the mechanism of action nor the nature of the antigen that gives rise to 
neutralizing antibodies is precisely known. Of the various fractional antigens of 
vaccinia virus which have been so far investigated, none has been found, on immuniza- 
tion, to give rise to this antibody. According to Rivers and his colleagues, serum 
obtained in response to infection by the active virus and thereafter absorbed with the 
LS antigen-complex and other known fractions, is still capable of neutralizing the active 
virus. 

It has perhaps been too readily assumed that long persistence of neutralizing antibody 
in the blood, e.g. after recovery from yellow fever connotes a carrier-state. Far more 
concrete evidence on this general question is desirable than is at present available. In 
experimental psittacosis, at any rate, the work of Bedson on this particular point is 
highly illuminating. 

Virus reservoirs . — The second issue I propose to mention and one of considerable 
importance to our study of methods of immunization, is concerned with the new know- 
ledge that has been accumulating on 'the harbouring of virus agents by apparently 
healthy animals in nature. Study of the immunological relationships between virus 
and host in conditions that approach that of a true symbiosis, may well afford us valuable 
hints in our quest for improved methods of active immunization. We know, for 
“ample, that apparently healthv vampire bats may convey rabies to man -and beast in 
trmidad, that many avian species mav carry psittacosis or psittacosis-like viruses, that 
neutralizing antibodies for the St. Louis and the equine encephalitic viruses may be 
ound in the sera of normal fowls, horses and other mammals of endemic areas, while 
he virus of lymphocytic choriomeningitis has been recovered from wild house mice. 

statement by two American workers (Howitt and van Herick) respecting these 
.,p‘! rn I ar< I" animal reservoirs of equine and other encephalitic viruses, is worth quoting: 

wen a certain combination of conditions, weather, presence of biting insects, and 
Ppropriate hosts, apparent or inapparent encephalitis may develop in the locality'. If 
c or more factors are absent the disease mav lie dormant and only appear if the 
nn ar ! CC . nature is altered. A certain conditioning or tuning-up among the animal 
\r i >0n nia ' ke necessary before man is to be infected” (/. inf. Dis., 1942, 71 , 179). 

'ail Tit "-‘ ls : “ a ' lc * about possible animal reservoirs when encephalitis lethargies pre- 
, • e< during and after the first world war and we may vet discover its origin in an 
PP 29 32) UrCC ( sec Teps. on Pub. Health and Med. Subjs., Min. of Health, No. 11. 1922. 

0 U J*° conclude, I think there is no doubt that considerable advances have attended 
take^Iif t' n Teccm years to secure protection against virus diseases by methods which 
not o 1 u CQ o nizance of the safety factor but we have yet much to learn regarding 
also re i- at;ents most appropriate for virus-inactivation in particular cases but 
gardmg the quantitative evaluation of the antigen to be administered, in terms 



482 


22 


Proceedings of the Royal Society of Medicine 

of measurable units. The position will doubtless improve with further improvements in 
methods of recovering virus from associated tissue. We may perhaps look forward to 
the provision by the biochemist and the biophysicist of the purified virus nucieoprotein 
for wide-scale biological experiment. 

Mr. T. M. Doyle : Crystal violet vaccine against swine fever. — The use of crystal violet 
in the preparation of vaccine against swine fever (hog cholera) was introduced by Dorset, 
Bureau of Animal Industry, U.S.A. 

The vaccine is prepared by inoculating pigs .with swine fever virus, bleeding them out 
at the height of the temperature reaction, usually about the sixth to seventh day, 
defibrinating the blood and adding crystal violet and disodium phosphate. The mixture 
is then incubated for fourteen days at 37' C. 

Tests have shown that the virus contained in- the vaccine is inactivated after incuba- 
tion for seventy-two hours, so the routine method of inenbating for fourteen days 
provides a wide margin of safety. 

Establishment of immunity . — A minimum period of twelve day's must elapse after 
vaccination before immunity is fully established. This is one of the weak points of the 
vaccine, as it means that in practice it can be used only on swine-fever-free herds. Tests 
carried out at Weybridgs have shown that serum can be given five days before, or five 
days after, the vaccine without interfering with its antigenic value. But when vaccine 
and serum were given simultaneously active immunity was not established. 

Immunity. — Details of the potency tests made on the various lots of vaccine prepared 
cannot be given here so a summary of the results obtained with 12 vaccines is given in 
the following table: 

Batches of Number Results Virus controls 

vaccine of pigs Doses of vaccine Remained Number 

tested vaccinated 10 c.c. 5 c.c. 2 c.c. normal Reacted Died inoculated Died 

4 ’ la.wM,’ 200 132 39 35 195 3 5 so so 

As the main object of these tests was to determine only whether repeated lots of vaccine 
of a reasonably uniform potency could be prepared, the vaccinated' pigs were tested for 
immunity by the inoculation of virus, between the twenty-first ana' sixtieth day after 
vaccination. Three pigs showed slight to moderate reactions and five died, giving a total 
adequately protected of 97%. * 

Duration of immunity. — The duration of immunity has been tested on 60 pigs at 
intervals of seven to twelve months after vaccination. These pigs were divided into foot 
groups and each group was treated with a different lot of vaccine. In some cases the 
immunity was tested against the inoculation of virus and in others against continuous 
contact with an infected animal. One vaccinated pig died and apart from a couple 
that were dull for twenty-four to forty-eight hours, the others remained normal. 

Dr. C. H. Andrewes said he was much intrigued by the “interference phenomenon . 
and wondered whether it could not explain some facts usually thought to be covered 
by more orthodox immunological theory — for instance the protective effect of vaccina- 
tion subsequent to exposure to .smallpox. Work throwing some light on the mechanism 
of the interference had lately been published by Delbriick and Luria [Arch. °f 
Biochemistry, .1942, i. 111 and 207). They found that of two phages active on a strain of 
B. coli, one Could completely suppress the growth of the other; the experimental results 
were interpreted as meaning that one phage particle could completely engage a key-, 
enzvme in the bacterium necessary for multiplication of either phage or the bacterium 
itself. Phage inactivated by ultraviolet light was also able to block the growth of the 
other phage. 

Dr. D. McClean remarked that with some virus diseases it is apparently necessary to 
produce the specific lesions in order to obtain immunity. In the case of vaccinia, work- 
inc with a living elementary body' suspension injected intracutaneously Henderson and 
he (/. Hygiene, 1939, 39, 680) had obtained a very disappointing immunity unless 
a vaccininl vesicle was accidentally' formed at the point of needle puncture. If such a 
vesicle formed the resulting immunity was practically 100°',. The same virus prepara- 
tion applied by scarification produced 100% immunity. Inrracutaneous injection was 
f Umved bv some proliferation of the virus as shown by the development of a local nodule 
° , a xillarv adenitis. Goodpasture and Buddingh ( Amcr . J. Hyg.. 1935. ax, 319), work- 
'? n Virh i’ cultured virus applied bv scarification which produced typical vesicles, also 
”?S satisfactory immunity, but Rivers, Ward and Baird (/. exp. Med.. 1939, 69 , 857). 

°i ” W a cultured virus injected intracutaneously and taking special precautions to 
also using vesicle formation, only obtained immunity in about 25% of their 

avoid a f ccl ° , ‘ p r ^icClean understood that a somewhat similar state of affairs 
series of ; mmun iza t ion of cxpcrimentaT animals against influenza virus. 
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A SYMPOSIUM ON FACIAL RESTORATIONS 
I. — Intra-oral Prosthesis in Bilateral Harelip and Cleft Palate 
By J. W. Mansie, M.R.C.S, L.R.C.P., L.D.S. 

Bilateral harelip and cleft palate frequently result in a particular facial deformity. 
The upper lip is short and tightly pressed against a deficient and underdeveloped maxilla. 
The lower lip is full and the condition is often aggravated by a close bite which brings 
the lower lip further forward. In most cases, but not all, the lip has been repaired and 
operations performed on the palate. The aim of treatment is cosmetic but at the same 
time an obturator may be made and the area of mastication increased. 

On examining the mouth one finds that the upper anterior teeth are either missing or 
are lifted high up out of occlusion so that when the mouth is closed there is a considerable 
space between the lower incisors and the upper teeth or alveolus. The upper teeth are 
irregular and bunched together so as to lie inside the lower arch and, excepting perhaps 
<he last molars, out of occlusion with it. It often happens that to get any teeth to meet, 
me mouth must be closed to such an extent that the lower lip overlaps the upper. 
To arrive at a satisfactory aesthetic result the upper lip requires to be pushed forward by 
3 . P r ??kesis carrying artificial teeth in normal relationship with the lower incisors. Also 
the bite must be opened and usually some plastic surgery is necessary on one or both 
bps. In order to make the upper lip sufficiently mobile an epithelial inlay is inserted to 
ceepen the sulcus between the lip and the jaw, 'and in this space the prosthesis is put. 

I wo points in the construction of the prosthesis will be considered. First the means of 
attaching it in the mouth and second the use of acrylic resin. 

Adequate retention of the prosthesis is essential because there is a very strong downward 
and backward thrust exerted by the lip. Since the bite is opened and the artificial incisors 
brought forward and downwards the natural teeth are covered by the apparatus. The 
natural teeth, by reason of their shape and position, rarely afford sufficient retention when 
ne ordinary methods are used. A simple form of spring lock is required which can be 
manipulated by the patient and will not require frequent adjustment. 



forms of such locks are illustrated. The first consists of a stainless steel wire 
, ac “ed to the prosthesis and approaching the natural tooth from above in the manner 
'■ Boach clasp. The end of the wire turns in and fits in a pit in an amalgam filling 
sc ln T^’ J ^ n . inlay is preferable because the edges of an amalgam pit wear. In the 
fr' ;0n l* platinized gold wire fits in a slot cut in an inlay, and in the third the wire 
om the prosthesis fits in a slot cut in an orthodontic pinch band. This forms a very 
satisfactory means of retention. 

diffi i USC aa 7 lic resin in ail except the metal pans of the prosthesis simplifies several 
t-,t.» k results in a light prosthesis, additions are made easily and the material 

7j s ? h ‘gB polish and remains clean. 

teeth ', ^ t n t! ? e s k° rt u PP e r lip and the relative absence of shadow from it, porcelain 
natural mi, ° ok . oln 'iously artificial in these cases; acrylic teeth, however, appear very 

veneer' 1 “, ere is no difficulty in attaching these teeth to the plate and very thin 

teeth nlftL be made - The locks can be completely covered by the plate and acrylic 
This 0 Ulei - 1 ™. a d e accessible for adjustment by drilling a hole through the resin. 

material is also of great help in many of the other problems of facial prosthesis. 
jdlv — Odoxt. l 
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II. — Facial Restorations 
By E. Matthews, PhD., M.Sc., A.R.C.S., L.D.S. 

Introduction 

Ihe majority of civilian cases needing extra-oral appliances are those where the 
nose, ear or orbit is involved. Such cases, nearly thirty, have come principally from 
the Christie Cancer Hospital and the Manchester Hospital for Skin Diseases. Lupus, 
rodent ulcer, carcinoma and congenital absence of the ear are the usual condiuons lead- 
ing to the request for prosthetic restoration. Three cases involving loss or absence of 
fingers have also been treated. Dr. Ralston Paterson, Director of me Christie Hospital, 
has given active encouragement to this work and to the development of a restoratite 
service for those patients who are unable to benefit from the skill of the plastic surgeon. 
Dr. P. Gabarro, plastic surgeon at the Christie Hospital, has .welcomed the provision 
of temporary restorations for certain of his patients while they are awaiting the further 
stages of plastic reconstruction. This minimizing of the defect is much appreciated bv 
the patient. 

Requirements of suitable restorative materials. — (1) Lightness in weight. (2) Stability 
to light and heat and absence of irritant properties. (3) Washabihty. (4) Natural 
appearance. (5) High flexibility, to permit of sympathetic movement with the underlying 
tissues. 

Materials employed . — A wide variety of materials have been used; vulcanite (Ottofy 
[1]), aluminium, electro-deposition of silver on gold foil base (Kazanjian' [2]), celluloid 
(Pont and La Pierre [3]), gelatin-glycerin mixes (Batson [4], Bercowitsch Pi 
Lederer [6], Zinsser [7]), acrylic resins (Munson and Heron [S]), rubber latex (Bulbuhan 
[9], Clarke [10], Matthews [11]). 

The problems outstanding in this type of work are those concerning the suit- 
ability of various materials in relation to the proclaimed needs. While both metal 
and gelatin-glycerin mixes still continue to be used in certain quarters, recent progress 
is concerned with the use of acrylic resins as rigid restorations, highly plasticized acrync 
resins as semi-rigid restorations and rubber latex as non-rigid restorations. Opinions 
naturally differ as to the best material but in my view, having examined a wide range 
of synthetic rubbers and related plastics, both in the laboratory and clinically, the 
best material to date on all counts is rubber latex. With nasal restorations in particular, 
where there is appreciable movement of the underlying tissues, the high mobility or 
the very thin edges of the latex appliance gives it a marked superiority functionally as 
well as aesthetically over the thicker edges of tire semi-rigid plastics. 

The one real limitation of rubber latex is the tendency to “age” which manifests 
itself on exposure to sunlight and to grease. Some loss of elasticity and change ot 
colour therefore gradually develop. Since it is possible to pour up a series of prostheses 
for a given case without harm to the plaster moulds, the latter can be kept for several 
years and further specimens sent to the patient on request. Patients have been supplied 
with appliances from the same mould over a period of three years at the rate of three 
every six to twelve months. 

Mode of attachment . — Where possible, use is made of available undercut surfaces to 
aid in the retention of the appliances but in addition the edges are sealed to the tissues 
with an adhesive; at present spirit gum is used. When carefully done the thin flexible 
edges of the appliance blend perfectly with the adjacent tissues. Patients are advised 
to wash the appliance in soap and water and to remove, periodically, any hardened 
adhesive remaining, using the finger-nail or thin knife blade. 

(See illustrations on opposite page.) 

My best thanks are due to Professor F. C. Wilkinson, Dean of the Turner Dental 
School, University of Manchester, where the development work has been carried out 
and to Mr. C. G. Dixon who has rendered able assistance during the last twelve months. 
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. HI- — Prosthetic Appliances : A New Method of Fixation 

By Harold Round, M.D.S., L.D.S. 


After experimenting over many years with various materials for the construction 
of prosthetic appliances and in the fixation of such appliances, rnv conclusions arc: 
it is desirable (i) to use a material which lends itself to varying degrees of hardness and 
softness where required, (ii) to give greater permanency as regards durability and colour 
and better facilities for varying the colour and so obtain perfection of imitation of 
surrounding parts, (iii) to provide some better and more permanent method of fixation, 
if possible without the use of secondary- or additional anchorage such as glasses. _ 

To this end in the making of prosthetic appliances, a material known as Portex 
attracted my- attention and research. The results so far have been pleasing, and haie 
given in many cases an almost perfect imitation of Nature. 

A new method of fixation of prosthetic appliances has been devised which has proved 
extremely satisfactory- and effective, and although this experimental work is still young 
it promises to open up an entirely' new field in methods of fixation of various extra- and 
intra-oral restorations, as well as other restorations. 


Mr. J. N. Sankcy has given me kindly and enthusiastic co-operation in devising and 
carrying out the necessary procedures in plastic surgery to enable these restorations to 
be worn without any- external fixation. In order to establish continuity with surrounding 
tissues a little gum mastic is applied to the edges of the appliance although this is in 
no way necessary for fixation purposes. 


The new methods devised and used for fixation of prosthetic appliances are as follows. 

(1) For the fixation of an artificial ear (hitherto a most difficult prosthesis to fix with 
any reasonable degree of stability) — -two tube grafts were made, one above the meatus 
and one below (fig. 1, A, B (Plate), C. D). 


A small vulcanite base was made having a soft vulcanite hook at its upper part and a 
soft vulcanite projection or spur at its under part, the hook fitted over the top tube grab 
and the spur under the lower tube graft. Or this lower projection may take the form 
of a saddle in sbft Portex which rests on the lower tube graft, thus distributing me 
weight evenly over the two tubes. In addition the vulcanite base carries a soft vulcanite 
tube which fits into the meatus and acts as further support for the base. 

On to the vulcanite base the car, made in Kallodent, was constructed, thus making the 
prosthesis in one whole part. We now construct the base in hard and soft Portex anu 
the ear itself is constructed in the same material. 


The patient is able to fix and unfix the artificial ear with great case, and when in posi- 
tion it is quite firm and comfortable. 

(2) For the fixation of an artificial nose. Three small pockets lined with Thiersch grafts 
were made, one in the position of the bridge of the nose and one each side just internal to 
the ala: nasi, the skin being applied in the usual manner on small compo moulds and 
sutured in position. A tube graft may be used instead of a pocket in the bridge of the 
nose. When the pockets were ready a small triangular device was made in acrylic resin 
carrying three projections to fit the pockets, the upper projection operating separately on 
the lower framework, tire centre wire being loaded with a very fine spring, so that the 
upper projection could be collapsed to a small extent against the lower projections before 
insertion, and when in position the spring under very- slight pressure forced the projec- 
tions into place causing the framework to be firmly- stabilized. The framework carried 
two horizontal trumpet-ended tubes to receive two pins attached to the back of the nose 
into which the nose, constructed in Kallodent, was fixed (fig. 2, A, B, C, D (Plate)). 


Notice to Readers. 

a -r„n -onnrt of the discussion on "The Treatment of Pulpless Teeth” held on November 
w heen prepared and is available to readers in the Society’s Library: a short 
23, 19 4 42 -A a A meeting was published in the Proceedings, February 2943. 3(7. 181. 
report ot me > ° ls o£ dther papers read at meetings of this Section which are pub- 

lished only in abshact will also be deposited in the Library. 
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PLATE I. 



FIG. 1 B. — Colour photograph, showing side view of Portex 
ear in position. 



FIG. 2 D. — Colour photograph showing side view of Kallodent nose. 
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FJG. 1 A.*— Showing upper and lower tube 
grafts. 


FIG. 1 C. — Back view of ear in position. 
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FIG. 2 A. — Showing the three pockets, dark pins 
placed in pockets to demonstrate position. 
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Pulp Reactions to Dental Cements 

By E. B. Manley. B.D.S., L.D.S. 

( From the Research Department of the Birmingham Dental School) 

Introduction 

In 1940 an investigation was carried out into the effeers of various filling materials 
on the human pulp (Manley, 1941). The results showed that silicate cements produced 
marked degenerative changes in the pulp tissue, and that the reaction set up under a 
cavity filled with a copper oxyphosphate cement was one of great severity. 

It was, therefore, considered necessary to carrv out a further investigation on similar 
lines into this group of cements as a whole in order that more definite conclusions could 
be arrived at with regard to the widelv discussed biological question of their action on 
the pulp. 

During the last eighteen months 106 operations have been carried out on human teeth, 
68 of which were concerned solely with dental cements. 

Depending on the composition of the powder, the group consists of three main types- 
(I) Zinc Phosphate Cements. (2) Copper Phosphate Cements. (3) Silicate Cements. 

Certain cements claiming to have special germicidal properties are mainly zinc ph° s- 
phate cements with either a salt of copper or a silver salt added to the powder with the 
object of rendering the cements germicidal in the month (Skinner, 1936). In each typ e > 
however, the liquid employed consists mainly of ortho-phosphoric acid with certain 
modifiers which control the setting time and "minimize heat generation. Wien w 3 
plastic state, these cements are known to be highly acid, and if we take into account t c 
biological factors involved in their use it would be reasonable to suppose that any changes 
in the pulp would be manifest in a very short period of time, especially in young teen 
whose dentine is highly permeable. A series of experiments, therefore, has been earn 
■out to ascertain the changes that occur in the pulp twenty-four to forty-eight hours atter 
the insertion of the cement into the cavity. 

In two previous investigations (Manley, 1936 and 1941) concerned with other filhng 
materials, the minimal changes that were observed occurred under cavities filled "it 
zinc oxide and eugenol. The effect produced by the cutting of the cavity was not assess ea, 
although care was taken to reduce traumatic stimuli to a minimum by the use of a g c3TC 
down handpiece. It has been observed that if a cavity is cut rapidly with a sharp 1,11 
and the tooth extracted at once, changes occur in the pulp. In the present investigation, 
therefore, it was decided to obtain a control by preparing a cavity - with a slow-running 
bur and filling it with some inert substance. This was covered with a celluloid cap am 
sealed to exclude mouth fluids and extracted after twenty-four hours had elapsed, -ori) 
changes that occurred could be regarded as a minimal reaction and used as a baselum 
in assessing the effects of any other filling material over a similar period of time, rue 
substances chosen for the purpose of control were (a) cotton-wool impregnated " ,n 
olive oil and ( b ) dry asbestos fibre. 


Discussion 

History reveals that pulp irritation by the acid of the cement liquid has always been 
regarded as a dangerous possibility. In experiments on dogs Gurley and Van Huvsen 
(1^37) found that if a cavity - near the pulp was filled with a cement whose liquid is phos- 
phoric acid a reaction occurred, but if a similar cavity is filled with the same cement- 
eugenol being substituted for the phosphoric acid, no reaction took place. Undoubtedly 
all cements are acid while setting, y - et in reports on this subject that have been pub- 
lished from time to time it seems that more significance has been attached to their pH 
values when fully set (Worner, 1940). The surface acidity - of dental cements at the 
time of insertion into the cavity- has recently been investigated (Warren Harvey, 1943)- 
It was found that of 45 cements tested only 5 showed a surface pH above 2. This con- 
firms the spot tests carried out by the author and Dr. Thorpe in the Biochemistry Dcpart- 
nr . of tire Birmingham University. With the exception of gastric juice, the reaction 
n ' c . ■ es nIV J tissue fluids of the body is nearly neutral. It is known that the tissues 
01 • rv' sensitive to the reaction of the fluids bathing them, and slight changes in 
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reaction may have a profound physiological effect (Thorpe, 1938). Therefore, the initial 
high acidity of these cements at the time of insertion into the cavity is a factor to be 
seriously considered, especially when used on young dentine which is highly permeable 
and would permit the easy passage of any chemical irritant to the pulp. 

In clinical practice the protective reaction of the pulp under carious dentine must he 
taken into account. This has been previously described by Fish (1932). On the 
degree of extension of the cavity beyond the carious limits will depend the number of 
new and healthy tubules opened up and directly exposed to the action of the newly mixed 
cement. In the present investigation, where cavities have been cut in sound teeth, the 
pulp will have received the maximum degree of irritation in relation to the size of 
the cavity. Patients of ages varying between 10 and 16 were selected in whom the 
extraction of the premolars was required for orthodontic purposes. The same technique 
of cavity preparation was adopted as on previous occasions. After extraction the teeth 
were fixed, decalcified and embedded in paraffin. Serial sections were then cut and stained 
with hematoxylin and eosin, and Van Gieson. Heidenhain’s stain was also used to 
show nuclear changes. 


Pulp changes . — It will be seen that the changes in the pulp in the less severe reactions 
are confined to the odontoblast layer and are restricted with mathematical accuracy 
to that part of the laver beneath the cavity. In the more severe lesions the surrounding 
pulp tissue show's inflammatory reactions. In some instances the irritation is so intense 
that the classical signs of acute inflammation are observed. Nuclear changes, karyorr- 
hexis, karyolvsis and less frequently pyknosis characteristic of necrosis can be identified. 

Controls . — The changes occurring in the pulp under a control cavity filled with dry 
asbestos fibre and sealed in for forty-eight hours (figs. I and 2) are confined to those 



FIG. 1. x 65. — Changc3 under control cavity filled with dry asbestos fibre. T. — Tract of tubules under 
cavity. D.O. — Normal odontoblasts above cavity on opposite side of pulp. 


cells of the odontoblast layer whose fibrils have been cut. The lateral processes or 
collars of the odontoblasts have been broken and many cells, having lost their fibrils, 
are scattered and dragged away from the dentine surface. No inflammatory changes 
have occurred in the pulp tissue which is normal in appearance. Fig. 3 shows the dis- 
turbed odontoblast layer under the deepest part of a cavity filled with cotton-wool soaked 
\n olive oil and sealed in for forty-eight hours. No inflammatory reaction has occurred 
m tile P u lp, the changes again being confined to the cells of the odontoblast laver. 
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FIG. 2. x 300. — Higher magnification of Fig. 3, under deepest part of cavity, showing scattered odontoblasts 

and their broken fibrils. 


Germicidal cement A. — Fig. '4 shows that after twenty-four hours a severe reaction 
has occurred coinciding exactly in size and position with the extent of the lesion in 
dentine. All the signs of acute inflammation are present. Degeneration and destruc- 
tion of cells indicate the intensity of the irritant. All the odontoblasts under the aflecte 
tubules have perished. Inflammatory exudate forming large vacuoles (V) has collects 
at the site of irritation. At the extreme edge of the reaction (fig. 5) the normal odonto- 



FIG. 3. x 


300.— Changes under control cavity filled with cotton wool soaked in olive oil. 
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PIG. 4. X 22.' — Reaction tinder germicidal cement A. (24 hours). C. — Cavity. N.O. — Norma! odontoblasts. 
V.— Vacuoles. H.A.— Haemorrhagic area. P. — Normal pulp tissue. 


blasts under the unaffected tubules are seen to be displaced laterally by the fluid 
exudate. Vascular changes are most marked {fig. 6). The stalls of the dilated capil- 
laries (C.) have given tvav and extensive haemorrhages (H.A.) have occurred. Occasionally 
small haemorrhages are seen in the non-irritated parts of the pulp, but this hemorrhagic 



PIG. 5. x 300.— Higher magnification of Fig. 4, at edge of reaction showing normal odontoblasts displaced 

laterally by fluid exudate. 
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area, coinciding in extent with the size and position of the cavity suggests strongly that 
it is due to congestion resulting from the opening up of a large number of tubules anil 
the toxic elfect of the filling material. In addition to the red cells, diapedesis of leucocytes 
has taken place and polymorphonuclear leucocytes, are present in small numbers. 

Germicidal cement 15. — An acute inflammatory reaction has occurred (fig. I), but des- 
truction of the odontoblast cells is not so complete as in the previous case. The odonto- 



FIG. 0. x ton. — Reaction under germicidal cement A. 

C. — Capillaries. H.A. — Hatmorrhages. O.D. — Odontoblast debris. V. — Vacuoles. 



FIG. 7. x 100. — Reaction under germicidal cement B. 

D Q Displaced odontoblasts. I.C. — Inflammatory cells. D.M. — Dentine margin. H. — Hemorrhages. 


t r attached to the dentine, are pushed away from it by the oedematous fluid- 
blasts no longe ■ 1 , ] iave found their way between the displaced odontoblasts (D.O.) 

Inflammatory ce s (f).M.) and polvmorphonuclear leucocytes can be observed in the 
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fluid exudate close to the opening of the dentinal tubules (fig. 8). Extensive htemorrhages 
(H.) have occurred in the pulp tissue under the odontoblast layer. 

Copper phosphate cements . — These may be classed with germicidal cements. A severe 
reaction similar to that already described under a cavity filled with Germicidal Cement A 
of unknown composition is seen to have occurred. Fig. 9 shows normal odontoblasts 
(N.O.) and pulp tissue (P.) under the unaffected tubules (U.T.), together with the reaction 



PIG. S. y. 125C. — Higher magnification of Fig. 7, showing displaced odontoblasts (D.O.) and polymorphonuclear 

leucocytes (P.). 



FIG. 0. y 10 0. Reaction under copper phosphate cement (24 hours). N.O. — Normal odontoblasts. P. — . 
rsortnal pulp tissue. U.T. — Unaffected tubules. C.T. — Tract of tubules under cavity. D.O. — Damaged 
odontoblasts. C.I. — Cellular infiltration of pulp. 


nder the tract of tubules connected with the cavity (C.T.). The contrast between the 
are f CaS ‘j SCrikin g- The hritaticn has been intense and acute inflammatory changes 
hlasrt CrVe t XIarked cellular infiltration of the pulp tissue under the damaged odonto- 
deaen i’ 3 S taken P ,ace - with the presence of polymorphonuclear leucocytes. The 

b neratec! cell debris of the almost completely destroyed odontoblast haver 'under the 
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deepest part of the cavity is shown in fig. 10. Where the odontoblasts have undergone 
degeneration and show karyorrhexis is illustrated under high magnification in fig. 11. 

Ziuc phosphate cements (twenty-four hour reaction). — Although a marked reaction m 
the pulp tissue takes place under cavities filled with zinc phosphate cement, it is not so 
intense as that occurring under copper phosphate cement. The severe changes are con- 
fined more to the odontoblast layer, the pulp tissue underneath not being so seriously 



FIG. 10. X 300. Reaction under copper phosphate cement. Higher magnification under deepest part of 

cavity. 



FIG. 11. X 1250. — Degenerated odontoblasts showing karyorrhexis. 


fT red Fie. 12 shows normal odontoblasts (N.) and the area of reaction (A) under the 
3 ’tv * The damaged odontoblasts, having lost their fibrils, are seen to have been 
cavity. from^the dentine surface by an accumulation of fluid exudate, which has 

£ US d definite oval spaces or vacuoles. 'Hemorrhagic areas were observed in the pulp 
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HG, 12. x 65 j — -R eaction under zinc phosphate cement (24 hours). N. — Normal odontoblasts. A. — Area 
of reaction under canty. D.O. — Damaged odontoblasts pushed away from dentine surface. H. — Small 

hemorrhage. 


tissue under the odontoblasts in a few sections of the series, but no general inflammatory 
disturbance of the pulp tissue corresponding in extent with the whole of the lesion in 
the dentine has taken place. Higher magnification of the reaction under the deepest 
part of the cavity is illustrated in fig. 13. 

Silicate cements . — After twenty-four hours acute inflammatory manifestations are pro- 
duced under cavities filled with silicate cements Many cells of the odontoblast layer 



FIG. 13. x 300. Higher magnification of Fig. 12 under deepest part of cavity. 
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have been destroyed while others have been pushed away front the dentine surface by 
the mud exudate, which has formed vacuoles (V.) (fig. 14).' Polymorphonuclear leucocytes 
( .) in small numbers can be seen amongst the cell debris of the odontoblast layer 
tetueen the displaced odontoblasts (D.O.) and the dentine surface, and can be seen 
actually emerging from the capillaries (figs. 15 and 16). Hrcmorrhages, presumably due 
to congestion, have occurred deeper in the pulp tissue. For purposes of comparison 



FIG. 14. X 300. — Reaction under silicate cement (24 hours). I.C. — Inflammatory cells. V. — Vacuoles. 
D.O. — Damaged and displaced odontoblasts. C. — Capillary with escaped red cells. 



FIG. 15. X 1250. — Diapedesis. P.—Polymorphonuclear leucocytes emerging from capillary under odontoblast 


normal odontoblasts and pulp tissue under unaffected tubules above the lesion are shown 

"H Zmc o.vtrfe and engenol . — For purposes of comparison with the acid cements changes 
observed under a cavity filled with zinc oxide and eugenol for twenty-four hours. 
Fvpn under a very deep cavity (fig. IS) the changes are confined to the odontoblast layer 
•tiVh has lost its close contact with the dentine margin by the breaking of the cell 
11 The pulp tissue under the odontoblasts is normal, and no inflammatory changes 
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have taken place. Fig. 19 shows that the odontoblasts are shrunken and some, having 
lost their fibrils, show degenerative changes. Others have been drawn up close to the 
mouth of the tubules by contraction of the cut fibrils. 

The histological picture exhibits certain points of similarity to that seen under the 
cavity of the experimental tooth used as a control, and the changes may, therefore, be in 
part due to the effect of the cutting of the fibrils by the bur. It is interesting to note 
- that these changes are observed only in the sections under the deepest part of the cavity. 
Under all other cements tested the reaction is evident throughout the series. 



FIG. 16. x 1250. D.O.— Displaced odontoblasts. P. — Polymorphonuclear leucocytes. 



FIG. IT. x 300. N.O. — Normal odontoblasts under unaffected tubules. 


Although time does not permit a description of the later reaction of the pulp to these 
cements, it can be said that the formation of secondary dentine as an essential part of 
, e P r ocess of repair is delayed until the clearing up process is completed. It is suggested 
u ma -- P ossib, y be due to the chemical action of the filling material interfering 
(lest 1 • ma . tr ' x bu >Iding enzymes (Fish, 1939). If the irritant causing degeneration and 
vitl v!'° t ' S su ! Tlcicn!l . v weakened, it becomes a stimulant, and proliferation will result 
n the formation of ’secondary dentine. Ultimate recovery mav take place in the 
• nner described by Fish (1932), or, conversely, an abscess mav form and the 
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whole pulp may eventually be destroyed. Except in those cases where the initial irrita- 
tion is particularly intense, it is only in the latter contingency, as a result of complete 
death of the pulp, that clinical symptoms may become manifest. In one case only the 
initial irritation was sufficiently severe to cause intermittent pain within twenty-four hours. 


FIG. 18. 


X 22. — Changes under zinc oxide — eugenol (2-t hours). C. — Large and deep cavity, 
tissue unaffected. 


P.— Pula 




FIG. 10. X 300. — Higher magnification of Fig. 18 under deepest part of cavity. 


Conclusions 

Where the liquid consists mainly of phosphoric acid dental cements are capable of 
ducine severe localized reactions in the pulp within twenty-four hours. Reactions set 
P r0 unc j C g z ; n c phosphate cements appear to be less intense than those resulting from 
U P. CO nper phosphate cements, silicate cements or certain cements purporting to have 
CI 1 ‘ 1 eermicidal properties. In the light of histological evidence it is clear that when 
specia fa j ccrne nts in their present form some modification of clinical procedure if 
l ls 7?S .; . j nc i ( l c nce of pulp involvement in anv degree is to be prevented, especially 
in regard to the teeth of young subjects: 
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(a) Extension of the cavitv involving the opening up of new and healthy tubules after 
removal of the carious dentine should be kept to a minimum. 

( b ) A thin smear of thickly mixed zinc oxide and eugenol used as a sublining is sufficient 
to prevent pulp irritation from acid cement. 

While dental cements are designed to give certain desirable physical properties, it must 
be recognized that such properties should be dependent on the biological factors involved 
in their use. It seems to me, therefore, that it is of first importance in the manufacture 
of these materials that due consideration should be given to the histopathology and 
physiology of the dentine and pulp. 

This work has heen assisted by a grant from the Dental Board, to whom acknowledg- 
ments are due. The technical work of preparing the sections and photomicrographs has 
been carried out by mv wife, to whom I am greatly indebted for her patience and skill. 
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The Distribution of the Enamel Cuticle and Its Significance 
By Arthur I. Darling, M.D.S. 

Introduction 

While the organic matrix of the enamel has been carefully studied in its relation to 
dental caries (Williams, 1S98; Malleson, 1925; Bodecker, 1927; Pincus, 1935), little atten- 
5>on has been paid to the organic structures on the enamel surface and their significance 
m this condition. 

Nasmyth’s membrane was first described in 1839 as an organic layer covering the 
enamel surfaces of unerupted and newly erupted teeth. Paul (1894) demonstrated its 
component layers; an outer cellular layer and an inner hyaline layer which we now 
know as the enamel cuticle. Later investigators (Mummery, 1919: Gottlieb, 1921; Chase, 
*976; el a!.) traced the origin of these structures to the enamel organ. Williams (1923), 
‘’lalleson (1924) and Fish (1928) established that the enamel cuticle was in continuity 
"ith the organic matrix of the enamel while Rosebury (1929, 1930) found that the chemi- 
cal constitution of both structures was similar to that of the keratins. 

While it is generally agreed that the enamel cuticle covers all the enamel surfaces of 
tuiCTupted teeth, information as to its distribution on erupted teeth is scanty. Paul 
no ^ stated that it could be recovered from most erupted teeth; Chase (1926) and Dobbs 
Jj'“2) found only small fragments of the cuticle on erupted teeth, while Kronfeld 
1*933) asserted that on similar teeth, large fragments could be demonstrated covering 
™°st enamel surfaces. The function of these fragments of the cuticle, according to 
wronfcldMs to form an attachment between the gingival epithelium and the enamel, 
aul (1895) and Gottlieb (1921) stated that the cuticle protects the enamel against caries, 
"hue Leigh (1926) asserted that it predisposes to caries. Organic membranes are easily 
^covered from the enamel surfaces of erupted teeth and have often been described. 

a v (1932) stated that they were composed principally of mucin, but Gottlieb (1921) 
and Kronfeld (1933) found them to consist mainly of fragments of the enamel cuticle. 

Investigations 

In the present investigation membranes were recovered from the enamel surfaces of 
number of erupted teeth. 

to were scaled, scrubbed till free of stainable debris and then immersed in 10 

free it, mtnc acid which lUr of pbloroglucin had been added. As the membranes floated 
ana o T were teased off, washed and mounted on slides for staining with htematoxvlin 
methna ’Trv 11 ' 3 subsequent examination. Two hundred specimens were examined bv this 
of R*„„r, ese were recovered from incisors, canines, premolars and molars from patients 
‘ u ou years of age. 

thJen r h ! stol °S* cal - chemical and physical characteristics were identical with those of 
nvur'-^r outiclc. By means of celloidin sections their attachments to both the organic 
ix of the enamel (fig. 3) and to enamel lamellae were demonstrated. 
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1 he methods available for the demonstration of the enamel cuticle in situ were cither 
the partial decalcification of ground sections (Underwood and Wellings, 191-1), cellotdin 
impregnation (Malleson, 192-1, 1925). or the acid celloidin technique (Biidecker, 192/). 
In sections prepared by these methods, however, displacement or distortion of the cuticle 
pi evented an accurate determination of its distribution. For this reason a new technique 



FIG- 1. — Decalcified ground section of a lower 
canine showing the enamel cuticle in situ. It has been 
lost from the incisal margin by attrition. Patient aged 
24 years. 




FIG. 3. — Decalcified section^of an erupted premolar 
showing the enamel cuticle with fragments of the 
organic matrix of the enamel attached. 



FIG. 4. — Ground section of enamel showing caxl> 
artificial caries with underlying translucent z° n . 


was evolved. In this, ground sections were completely decalcified and the cuticle was 
retained in situ with gelatin. 


tppth were cleaned by scrubbing and immersion in 25Cr sodium hydroxide. Section? 
- in in thickness were ground and attached to slides coated with egg albumin by mean- 
5 ' W do } nrfntin After drving the gelatin was hardened with 20Tr formaldehvde. 

Ptinnc were then decalcified in 2 c /c hydrochloric acid and the enamel cuticle adhered^ to 
the gelatin The sections were washed and soaked again in 20fl formalin for ten minute- 
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After further washing they were stained with haematoxylia and eosin and decolorized 
till the gelatin was clear. The sections were then mounted in glycerol jelly (gelatin 10%) 
and ringed with shellac varnish. 

Two hundred and ninety teeth were examined by this method. They included incisors, 
canines, premolars and molars irom patients or 8 to 68 years of age. 

By this method the distribution of the enamel cuticle and its attachment to enamel 
lamella; could be demonstrated. The cuticle was demonstrated on ail teeth regardless of 
age. it covered all the enamel surfaces of newly erupted teeth but older teeth showed 
its absence irom the incisal margins of incisors and canines and the occlusal surfaces of 
the cusps of premolars and molars (rigs. 1 and 2). Even the oldest teeth, which were from 
a patient of 68 years of age, showed large fragments of the cuticle covering the lateral 
enamel surfaces and lining ocdusal pits and fissures (hg. 2). The cuticle was lost also 
from those enamel surfaces previously abraded with hne sandpaper discs. The enamel 
cuticle, therefore, is present on all enamel surfaces not subject to natural or artificial 
attrition or abrasion. 

The correlation of these findings with the results of concurrent investigations into the 
distribution of so-called carious lesions produced in vitro is significant. 

For the production of “ carious " lesions in vitro the recognized methods of Miller (1890), 
McIntosh, James and Lazarus-Barlow (1922) and Clarke (1924) were employed. 

The teeth were cleaned, autoclaved and immersed in tubes of media. The media used 
were (a) sterile bread and saliva, (b) sterile 1% lactose broth. These were inoculated with 
one of the following; (1) Bacillus acidophilus odontolyticus 1; (2) Bacillus acidophilus 

odontolyticus II; (3) Streptococcus mutans-, (4) Mixed mouth organisms. AU were incu- 
bated at 37' C. and the media and inocula were renewed three times each week. The 
duration of each experiment was from eignteen to twenty-four weeks. Sixty teeth were 
treated by this method. There were incisors, canines and premotars from patients of 
various ages. Seven teeth showed no lesion. Of these four were controls and three were 
newly erupted teeth removed for orthodontic reasons. 

Lesions werp produced in fifty-three erupted teeth of various ages and their incidence 
showed relationship neither to the type ot medium, nor to the inoculum. The lesions 
closely resembled those of natural caries in both macroscopic and histological appear- 
ances. In the enamel surrounding a number of these lesions translucent zones were 
demonstrated (fig. 4) which were identical with those occurring in natural caries described 
by Mummery (1926). The lesions were invariably situated at the incisal margins of 
incisors and canines and on the occlusal surfaces of the cusps of premolars and molars but 
«>uld be produced in any enamel surface by gentle abrasion with sandpaper discs prior to 
incubation in the “caries”-produdng medium. Cleansing of the teeth by boiling in 
£>% sodium hydroxide for one hour caused no variation in the distribution of the lesions. 
Histologically most enamel surfaces showed slight changes similar to the precarious decal- 
nfication described by Bunting and Hill (1940). These changes involved only the super- 
ficial layers of unabraded enamel and never progressed to cavity formation but over cusps 
and incisal margins penetration was greatly increased and the dentine was frequently 
involved. The maximum acidity of the media was pH 3-5 and identical lesions of similar 
distribution were produced by the incubation of similar teeth in dilutions of lactic acid 
'ess than 0-075% (pH 3-5) as shown by Mummery (1909) and Dobbs (1932). 

Discussion 

From these investigations it is apparent that the production of caries in vitro is not 
dependent on any specific organism but rather on the acid produced by the addogenic 
wganisms when cultured in a carbohydrate medium. The presence of translucent zones 
In “ le enamel surrounding “ carious ” lesions produced in vitro shows that these zones 
™ a y occur independently of any vital reaction. This is contrary to the view held by 
Mummery (1926) who stated that they were a vital response to caries. The distribution 
0 ") e . fusions indicates that the enamel of erupted teeth has a cortical protection against 
nrttficial caries and dilute acids of less acidity than pH 3-5. This protection is present 
Ttf 1 enam H surfaces except those subject to natural or artificial attrition or abrasion. 

he cause of this protection has not yet been condusively demonstrated. Box (1942) 
s ates that the tooth surface is protected by an organic deposit and Gore (1942) has shown, 
at precipitated mucin is impermeable to dilute adds, but it is unlikely that any surface 
eposit would persist after boiling in 25% sodium hydroxide. In attrition or abrasion 
.“le enamel surface the enamel cutide is removed and it is probable that the hyper- 
in'wi cort ' ca ‘ layer of enamel described by Karlstrom (1939) and Thewlis (1934) is 
lured The difference in degree of calcification between normal enamel and the hyper- 
lcihed zone is so small that it seems unlikely that it could cause such a marked 
in * n - t!le ‘ r resistance to prolonged add anack. The enamel cuticle is insoluble 

Clthcr acids or alkalis and its distribution is identical with that of the cortical enamel 
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protection. This strongly suggests that a relationship exists and although con- 
clusive evidence is as yet lacking, it is most probable that the enamel cuticle protects 
the enamel surface against attacks by dilute acids such as occur in the production of 
caries in vitro. The significance of such a protection against natural caries is evident, 
but the analogy between caries in vitro and in vivo cannot be carried , too far. If the 
validity of this comparison be accepted, as it has been in the past (Miller, 1890; 
McIntosh, James and Lazarus-Barlotv, 1922; and Clarke, 1924), then a new factor in 
the aetiology of caries has been demonstrated. 

Summary 

(1) The enamel cuticle is present on die enamel surfaces of all erupted teeth. It is 
absent only from those areas subject to natural or artificial attrition or abrasion. . 

(2) Carious, lesions produced in vitro are the direct results of acid attack and are not 
related to any specific organism. 

(3) Translucent zones in the enamel surrounding carious lesions may. occur indepen- 
dently of vital reaction. 

(4) The enamel of erupted teeth has a cortical protection against attack by dun e 
acids. Protection is lost from those areas subjected to natural or artificial abrasion. _ 
appears most probable that the enamel cuticle is responsible for this protection. It it 
effective against “ caries ” produced in vitro and may play some part in the prevenoon o 
natural caries. 
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The Scottish Diphtheria Immunization Campaign (1941 to 1942) 

By Sir Alexander Russell, C.B.E. 

Diphtheria death-rates, 1855 to 1943. — Graph 1 depicts the diphtheria death-rates in 
Scotland per 100,000 of the population from 1855 to 1943. It will be noted that the 
enormous death-rates recorded during 1862 to 1865 entirely dwarf all later figures. 
Again, during the long period between 1873 and 1933, the general trend in the death- 
rate has been continuously downward. Since 1933, the rate has remained more or less 
stationary except for the 1940 epidemic wave and the later fall in 1942. A 
large decrease in the death-rate occurred between 1S94 and 1897, a period following 
shortly after the passing of the Infectious Diseases Notification Act (1889) which made 
diphtheria and membranous croup optionally notifiable. It was the Public Health 
(Scotland) Act, 1897, which extended to the whole of Scotland compulsory notification 
of these diseases. Lastly, it is worth comparing the small wave caused by the 1940 to 
1941 epidemic with the terrible wares experienced during the second halt of last 
century. 

Recent events . — Following three years of comparative quiet, a period of increased 
incidence began, in parts of Scotland at least, in 1934. This culminated' during 1940 
in a somewhat severe epidemic which continued on a lesser scale during the winter of 
1941 to 1942. Table I gives notifications by quarters for the twelve years 1931 to 1942; 
Graph 2 perhaps gives a more striking picture of the high seasonal peaks which occurred 
during the winter months of 1940 to 1941 and of 1941 to 1942. 

TABLE I.— NOTIFICATIONS OF DIPHTHERIA IN SCOTLAND, KIM TO I9«. 


Quarter 

*93 * 

*932 

1933 

1934 

X935 

* 93 $ 

193 ? 

1938 

*939 

1940 

X941 

1942 

X943 

1st 

2,859 

2,577 

1,039 

3,403 

3,685 

2,828 

2,788 

3,339 

2,057 

2, 1 15 

4,471 

2,$S3 

2,787 

2nd 

2,006 

1,S45 

1,709 

2,748 

2,350 

2,139 

2,320 

2,300 

2,270 

3,030 

2,635 

2,29S 

2,214 

3rd 

1,004 

1,550 

1,907 

*2,551 

2,073 

1,846 

2,086 

1.869 

2,109 

3,996 

2,642 

2,295 


4th 

2,487 

1,093 

3,228 

3,573 

2,951 

3,455 

3,202 

3,216 

2,000 

5,970 

3,83$ 

3,138 


Total 

0,370 

7,9G5 

S.843 

12,275 

11,005 

10,208 

10,390 

10,780 

9,942 

15,721 

13,580 

10,614 



For four to five years before 1940, a few local authorities in Scotland had made some 
attempt to immunize their child populations. Although the numbers inoculated were 
small in relation to the child population as a whole, in some areas the results obtained 
seemed to show that the “one-shot” method, followed by a post-Schick test and reinocu- 
lation of those’ still Schick-positive,’ conferred a considerable degree of protection against 
diphtheria. For instance, in Aberdeen County where this method was practised from 
1935 to 1940, the diphtheria incidence in 1940 was only one-fifth of that in 1935, whilst 
of the 81 children who died of diphtheria during these six years only one was immunized. 
Moreover, the death-rate from diphtheria in 1940 was only one-fifth of that recorded 
m 1935. In addition to these localized efforts, some medical officers of health had noted 
•he rising incidence in early 1940 and, prior to the initiation of the national immuniza- 
tion campaign in November, had begun to inoculate the children in their areas. It has 
been estimated that those immunized up to the end of 1940 numbered about 122,000. 

At the end oE 1940, therefore, except for a small percentage, Scottish, children were 
unprotected against diphtheria and the country was experiencing a widespread epidemic. 
Diphtheria in this country shows a definite seasonal wave, the peak incidence occurring 
>n late December or early January and the minimum in Julv and August. As immunity 
is not usefully established until three or four months after inoculation with toxoid, 
immunization of the children should as far as possible be carried out during the late 
summer or earlv autumn months. Alike from the experimental as from the immuno- 
logical point of view, therefore, the national immunization campaign should have 
opened much earlier in the year. But those of us who have spent any time in attempting 
to control epidemic disease realize only too well how difficult it is to obtain public interest 
ln- and support for, a preventive campaign until an outbreak has actually become a 
menace to the community. And so, as usual, this immunization effort began only when 
fie epidemic was approaching its peak. 

iovoirfs,— d t was decided to supply all local authorities with free issues of diphtheria 
X01 s, those available being A.P.T. and T.A.F. Medical officers of health were urged 
Aug. — E pio. j 
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to tefiain from ordering at any one time more than thev could use within a period of 
^ llcc "’^ e ^ s ’ Oi respect of A.P.T., the Department of Health advised doses of 0-2 
and 0'5 c.c. with an interval of not less than four weeks between the two doses, the 
injections to be given intramuscularly in alternate arms. 

During the early stages of the campaign, 25 c.c. phials of toxoid were found very 
suitable because of the large numbers attending the inoculation clinics. This was fortu- 
nate, as for some weeks the smaller 1 c.c. and 5 c.c. phials were difficult to obtain. At the 
same time insistent demands by private patients compelled the issue to practitioners of 
large phials when the smaller varieties would have sufficed, so that some wastage of 
material was incurred during the early weeks of 1941. However, as time went on, 
general practitioners and other doctors were able to get toxoid in quantities suited to 
their needs. 

Reactions . — Literature on the subject indicates that for children over S or 9 years of 
age, T.A.F. is the toxoid of choice, because with A.P.T., in the older age-groups, local 
reactions are more apt to occur. This differentiation was adopted by one or two Medical 
Officers of Health, but generally speaking A.P.T. has been used for all age-groups and 
our experience would seem to indicate that even in older children it causes few untoward 
reactions. In a small percentage, some local swelling and redness occurred but, usually, 
these signs were not evident more frequently among the older children than in the 
younger age-groups. Only in one instance was the reaction such that the family doctor 
(who did not give the inoculation) felt impelled to notify it — incorrectly — as a case of 
acute erysipelas ! 

In one area, where the inoculations were given by two junior assistants, some 18 
abscesses occurred within a period of fourteen days. These were obviously due to errors 
in technique since, when the work was undertaken by others, no further trouble was 
experienced. 

None of the 800,000 inoculated children (with the exception of those already men- 
tioned) suffered from local or febrile reactions which gave any cause for anxiety to 
parents or doctors. . 

Numbers immunized . — The following table contains an estimate of the numbers ot 
children inoculated up to the end of 1940 and figures for the four half-years of D4 
and 1942: 


TABLE II.— NUMBERS IMMUNIZED. 


Prior to 19-U 


1911 J 




Pre-school 

School 

Total 


... 

... 22,4S9 

99,847 

122,336 

1st 

half 

... 105,285 

385,576 

490, SCI 

2nd 

half 

... 4S,G2S 

79,216 

127,S44 

1st 

half 

... 37,770 

59,250 

97,026 

2nd 

half 

... 19,914 

12,642 

32,556 



Total 211,603 

536,084 

748,287 


The table gives a good idea of the way in which the campaign proceeded. The figures 
include a much higher proportion of school than of pre-school children and bv far tire 
largest numbers were done in the first of the four half-years. Propaganda — nationa 
and local — during the opening phases of the campaign was for a time almost embarras- 
singly effective. Various publicity methods were adopted but experience in Scotia' 1 
coincided with that south of the border. Every broadcast on the subject was followe 
by an increased though somewhat evanescent demand, but schools and child welfare 
clinics were the most effective ^centres for spreading information. School teachers every- 
where played a willing and valuable part, not only in persuading parents to give consent 
but in organizing immunization clinics in the schools. Mothers were encouraged to 
bring their infants to the school clinics and considerable numbers were inoculated ip 
this way. In many areas, health visitors also did fine propaganda work during their 
home visits. Some medical officers of health had all the inoculations done by their own 
staffs; others opened special clinics where medical practitioners did the work on a sessional 
fee basis. Mobile vans and inoculation teams have been only moderately successful and, 
on the whole, this plan of campaign was found to be costly both in time and in medical 
man-power. The same criticism applies to the carrying out of inoculations in individual 
houses by members of public health staffs. All private practitioners were given f rcc 
"lies' of toxoid, whilst a few local authorities paid for every child inoculated. 

Sl As a result of these combined efforts, in a number of areas S0%, 90% and even 95% of 
1 school children and 60 to 75% of the pre-school children were inoculated. 4 1> C 
t,.. ; n <t was considerable erenrer in rural than in urban areas, but 



It is common]) t j lc em i 0 f 1941 it is estimated that approximately 71% of the 

successful and'56% of the pre-school children in Scotland had been inoculated. 
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to refrain from ordering at any one time more than they could use within a period of 
n 'a l ?\ - ' Vcc ^ s ' ^ l } res P cct of A.P.T., the Department of Health advised doses of 0-2 
and 0-5 c.c. with an interval of not less than four weeks between the two doses, the 
injections to be given intramuscularly in alternate arms. 

Duiing the early stages of the campaign, 25 c.c. phials of toxoid were found very 
suitable because of the large numbers attending the inoculation clinics. This was fortu- 
nate, as for some weeks the smaller 1 c.c. and 5 c.c. phials were difficult to obtain. At the 
same time insistent demands by private patients compelled the issue to practitioners of 
large phials when the smaller varieties would have sufficed, so that some wastage of 
material was incurred during the earlv weeks of 1941. However, as time went on, 
general practitioners and other doctors were able to get toxoid in quantities suited to 
their needs. 

Reactions . — Literature on the subject indicates that for children over 8 or 9 years of 
a S e > T.A.F. is the toxoid of choice, because with A.P.T., in the older age-groups, local 
reactions are more apt to occur. This differentiation was adopted bv one or two Medical 
Officers of Health, but generally speaking A.P.T. has been used for all age-groups and 
our experience would seem to indicate that even in older children it causes few untoward 
reactions. In a small percentage, some local swelling and redness occurred but, usually, 
these signs were not evident more frcqucntlv among the older children than in the 
younger age-groups. Only in one instance was the reaction such that the family doctor 
(who did nor give the inoculation) felt impelled to notify it — incorrectly — as a case of 
acute erysipelas ! 

In one area, where the inoculations were given bv two junior assistants, some IS 
abscesses occurred within a period of fourteen days. These were obviously due to errors 
in technique since, when the work was undertaken by others, no further trouble was 
experienced. 

None of the SO 0,0 DO inoculated children (with the exception of those already men- 
tioned) suffered from local or febrile reactions which gave any cause for anxiety to 
parents or doctors. , 

Numbers immunized . — The following rable contains an estimate of the number; o 
children inoculated up to the end of 1940 and figures for the four half-years of 1" 
and 1942: 

TABLE II.— NUMBERS IMMUNIZED. 


Prior to 1941 


1941 - 


1942 ) 




Pre-school 

School 

Total 


... 

... 22,4S9 

99,S47 

122,336 

1st 

half 

... 105,285 

385,570 

490,S01 

2nd 

half 

... 4S,02S 

79,210 

127,844 

1st 

half 

... 37,770 

59,250 

97,020 

2nd 

half 

... 19,914 

12,042 

32,556 



Total 211,603 

536,GS4 

748,287 


The table gives a good idea of the way in which the campaign proceeded. The figures 
include a much higher proportion of school than of pre-school children and by far the 
largest numbers were done in the first of the four half-years. Propaganda — nations 
and local — during the opening phases of the campaign was for a time almost embarras- 
singly effective. Various publicity methods were adopted but experience in Scotian 
coincided with that south of the border. Every broadcast on the subject was follow e 
bv an increased though somewhat evanescent demand, but schools and child iveltar 
clinics were the most effective ^centres for spreading information. School teachers every- 
where played a willing and valuable part, not only in persuading parents to give con; 1 -' 11 
bvit in organizing immunization clinics in the schools. Mothers were encouraged to 
bring their infants to the school clinics and considerable numbers were inoculated m 
this way. In many areas, health visitors also did fine propaganda work during their 
home visits. Some medical officers of health had all the inoculations done by their own 
staffs; others opened special clinics where medical practitioners did the work on a sessions 
fee basis. Mobile vans and inoculation teams have been only moderately successful ant . 
on the whole, this plan of campaign was found to be costly both in time and in medical 
man-poiver. The same criticism applies to the carrying out of inoculations in individual 
houses by members of public health staffs. All private practitioners were given fm c 
mnlies of toxoid, whilst a few local authorities paid for every child inoculated. 

Sl \s a result of these combined efforts, in a number of areas S0° o , 90% and even 95% of 
rhool children and 60 to 75% of the pre-school children were inoculated. The 
t ‘ u: s rails - speaking, was considerably greater in rural than in urban areas, hut 

response, g , ‘ • c j 100 i nge-group presented, and still presents, a difficult problem, 

every” Her 1 , p iat S5% of the child population should be immunized to ensure 

It IS comm Towards the end of 1941 it is estimated that approximately 71% of the 
successful resu .. ^ { j ic p re . sc hool children in Scotland had been inoculated, so 
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inoculated more than three months before they were tested. Table IV contains figures 
for Kilmarnock which Dr. Nisbet, Medical Officer of Health, has kindlv allowed me 
to quote. 

^Notv that medical officers of health have brought into force their permanent immuni- 
zation schemes, under which “one year olds” are to be given two inoculations and all 
school entrants will receive a “boosting” dose of 0-5 c.c., they have been advised to carry 
out a post-Schick test on as many as possible of the inoculated children. This method 
has been advised not only for the purpose of detecting those who have not responded 
to the toxoid but also to ascertain whether or not the “boosting” dose at school entrance 
is sufficient to carry the child safelv through its school life. 

Carriers. — Professor Tulloch has found no evidence from the examination of swabs 
from 7 96 children that an abnormal carrier rate exists among the immunized. His 
figures are seven positives in 369 immunized children and nine positives in 426 non- 
immunized. 

Variations in type of B. diphtheria;. — Variations in the prevalent type of B. diph- 
therias have been recorded within more recent years in different parts of Great Britain, 
Canada and America. The Monthly Bulletin of the Emergency Public Health Labora- 
tory Service for April, 1943, contains a summarv of the latest information on this subject. 
^Apparently different parts of England have had different experiences; some have had a 
high “gravis” and a low “intermedins” and “mitis” percentage; in others, this position 
has been reversed. 

Figures for Edinburgh recorded by Wright (1940) show that, during 1936, gravis 
infections amounted to less than 10%, whilst in 1939 they were 60 to 70% and the 
mtermedius percentage had fallen correspondingly. In his 1941 Report, Sir Alexander 
Macgregor, Medical Officer of Health for Glasgow, says that “the rise in the frequency 
of occurrence of B. diphtherias gravis was maintained. Of 1,491 strains examined 
during the year, 60% were gravis compared with 58-6% last year. The relative percent- 
ages of B. diphtherias intermedins and B. diphtheria: mitis were both a little lower than 
last year. 

Other Medical Officers of Health have observed that during 1941 and 1942 the gravis 
type was met much more frequently than before. During 1942 it became clear that 
this change in tvpe had occurred over a considerable part of the country. 

In no area has the change been more marked than in the city of Dundee. Professor 
Tulloch, who carries out all bacteriological examinations for the health department of 
the city, has kindly given me permission to quote some of his figures and conclusions. 
During 1933 to 1934, it was found that of 427 positive cases of diphtheria, 19 were 
B. diphtheria: gravis, 256 were infected with various intermediates and 152 with B. 
diphtheria: mitis. Between 1935 and 1939 the only diphtheria cultures examined in 
detail were from convalescents in whom infection persisted after clinical care. Of the 
213 examined, 1 was gravis, 133 were intermedius and 79 were mitis. 

The next figures cover 1940 and these are peculiarly interesting. Between January 
1, 1940, and June 30, 1940, 10 cases were examined, 9 being intermedius and I mitis. 
Between July 1, 1940, and September 30, 1940, of 18 cases examined, 3 were gravis, 

13 were intermedius and 2 mitis. From October 1. 1940, to December 31, 1940, of 19 cases, 

14 were gravis, 4 intermedius and 1 mitis. It would seem, therefore, that the gravis type 
became prevalent in the district of Dundee for the first time in the autumn of 1940. 
that the change in type was not one of “gradualness” and that, as recent records prove, 
the new type has remained strikingly predominant. For instance, no less than 921 out 
of 1,021 strains isolated in the East Central area of Scotland during the period October 
)941 to October 1942 belonged to a single serological type of B. diphtheria: gravis, viz. 
Type f gravis as defined by Robinson and Peeney. Of the remaining 100 strains, 74 were 
intermediates and 26 mitis. Table V summarizes the changed position. 

TABLE V.— PREVALENCE OF TYPES OF B. DIPHTHERIA IN DUNDEE. 

Gravis Imermedius Mitis 

1933 to 1934 0% 56% 38% 

1941 to 1942 ST% 10% 3% 

In Professor Tulloch’s opinion, the fact that the gravis type has replaced the other 
types which for a long period had been endemic to the population means that to-day, in 
a large part of Scotland, diphtheria is a different malady. At the same time, it is to be 
noted that in the Dundee area the predominating gravis organism, which has been 
Responsible for a marked increase in the incidence of this disease among the non- 
ltn JP un i z ed during the epidemic of 1940 to 1942, has not been particularly lethal. 

y'artges in age-group incidence. — In regard to age-incidence, Professor Tulloch made 
further analysis of cases coming under his bacteriological scrutiny and found that 
j'il Cn be compared the 1941 to 1942 figures for each age-group with those for 1933 to 
- , 4. there had occurred a remarkable drift of incidence to the "over 15 vears” age- 
Sroup, a drift so marked that it is most improbable it can be due to mere chance. 
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that our maximum effort fell considerably .short of the target. At the same time, the 
figures quoted represent a vast amount of labour; the work involved a heavy addition 
to the serious wartime burden already being borne bv Medical Officers of Health and 
general practitioners alike. 

During the second half of 19-12, as the figures indicate, there was a serious falling-away. 
from the earlier enthusiastic response and it is probable that at the moment only about 
60% of the child population is protected. It is to be hoped that this figure will not 
decrease further, otherwise Scotland may, sooner rather than later, find herself back to 
the unsatisfactory position which existed three years ago. 

Poliomyelitis . — Eight children, living in three different areas of Scotland, developed 
somewhat similar symptoms some time after inoculation with A.P.T. In the first group 
of three, both injections had been given in the same arm and paralysis of certain arm and 
shoulder muscles occurred on that side. The condition in each case was diagnosed by a 
specialist in children’s diseases as acute poliomyelitis, no relationship with the inoculations 
being thought of until it was later ascertained that all three had been inoculated (along 
with 4,000 others) with the same batch of toxoid. Some months later, a further five cases 
were reported at intervals — three in one area and two in another; these were diagnosed 
as brachial neuritis, a condition which is said occasionally to accompany serum sickness. 
In .all eight children, varying degrecs_of paralysis were associated with the 5th and oth 
cervical nerves and appeared from fourteen to twenty-five days after the second injection. 
Immediate steps were taken to test samples of the batch of toxoid used in the first three 
cases. These passed standard sterility and toxicity 7 tests and no evidence was obtaine 
of the presence of a neurotropic virus in the samples, although it should be added that 
shortage of experimental monkeys prevented as full an investigation as otherwise nngnt 
have been conducted. It is not possible here <to give complete clinical details; it .can _ be 
stated, however, that six of the eight cases have made a complete or almost complex 
recovery. The other two are still under treatment and one has been diagnosed as anterior 
poliomyelitis. As several thousands in all were inoculated with the same batches o 
toxoids as these three groups of children, it seems doubtful that the A.P.T.s were con- 
taminated with a poliomyelitis virus. Were these manifestations (if they were a seque 
to inoculation) allergic in character or were other factors such as nerve-trauma, nialnti 
trition, or avitaminosis involved? It may not be possible to reach a definite conclusion, 
but it will be readily appreciated that the association, in time, .of such symptoms wi 
A.P.T. inoculations was not only disturbing to all concerned but might have gi' cn 
serious setback to the national immunization campaign. 

Post-Schick tests . — It will be realized that during a national campaign, when wrg 
numbers of children were being inoculated every week, there was neither time no 
opportunity for the carrying out of post-Schick tests. Lewis (1941) holds diat such tes - 
are unnecessary when a potent A.P.T. is in use but, even if other opinions had prevai e . 
it was frankly a physical impossibility to make any systematic post-Schick examinatio 
of the many 7 thousands of children immunized during these past .two years. By 
omission, no doubt, there was left undetected a small percentage of children 10 . n 

immunity failed to develop and who for that reason were still liable to attack, but i 
existing circumstances that risk had to be taken. The small number of diphtheria deaui^ 
among “immunized”’ children would appear to indicate that, in respect of mortality a 
least, the risk was slight and that, during the period under review, the advantages to c 
derived from testing every inoculated child in the country would have been incommen 
surate with the extra time and labour involved. 

It is not to be understood, however, that no post-Schick tests were carried out in 
Scotland. In several areas, considerable numbers of tests were made and I am indebtc 
to Dr. Burgess, Medical Officer-of Health, Dundee, for permission to give some dctai s 
of 5,709 children tested during 1941. In this group A.P.T. Was, generally 7 speaking- 
used to inoculate children up to the age of 10 y 7 ears and T.A.F. for persons over tna 
aee The tests were made only 7 two months .after the last injection. This rather short 
period was deliberately selected because, if it had been prolonged, many of the children 
would never have been brought back for inspection. As it was, absentees numbered 36- 


table IV.— AND IN KILMARNOCK. 


Negative 

Positive 

Absentees 


2,710 

2,340 

250 

323 


(00-4%) 
(0 0 %) 


- vears 
1,229 

1,027 (03%) 
78 (7%) 
124 


0 to 5 years 
2,304 

2,222 (08-2%) 
40 (1*8%) 
42 


5 to 10 vears 
3,535 

3,412 (07-2%) 
OS (2-8%) 


30 + years 
627 

507 ( 00 - 0 ° 

10 (.Til 

11 


TABLE III.— POST-SCHICK TESTS IN DUNDEE. 

Number 0 to 5 years 5 to 10 years 10 - 

performed 1,701 

1,502 (94-8%) 

84 (5-2%) 

115 

. ,, e „„ t - ive ” percentages are somewhat lower than those quoted by Lewis but >t 

* t M r hit in a considerable number, immunity had not fully developed at the time 
is probable ‘ 7 . , out This is confirmed by the higher percentages of Schick 

the tests "er ^ ^ ot jj er Medical Officers of Health among children who bad been 
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There can be no question o£ the severity of the 1940 to 1941 diphtheria epidemic. 
The second and third quarters of 1940 gave abundant warning of impending events and 
the fourth quarter’s total of 233 deaths was much the highest of any quarter in the 
twelve years under review. A heavy mortality continued during the first quarter of 
1941 but by the spring of that year the worst was over. 

The immunization campaign, begun only in mid-December 1940, could not be 
expected to have any significant effect either on incidence or on mortality during the 
first half of 1941. Indeed, mortality figures for the last two quarters of 1941 and for the 
first quarter of 1942 are all of much the same order as those for the corresponding 
quarters of pre-epidemic years, so that up to March, 1942, it cannot be said that there 
had been any remarkable decrease in diphtheria mortality. On the other hand, the 
deaths recorded during the second, third and fourth quarters of 1942 show striking 
reductions and arc. all much below anv figures previously recorded in Scotland. The 
mortality figure for the first quarter of 1943 is 75, which shows that the large reduction 
continues. The total of 250 deaths for the twelve months from April I, 1942, to March 
31, 1943, is still more remarkable and gives some cause for restrained optimism. 

The question may be asked whether the low mortality figures during the last four 
quarters are merely those of a period of post-epidemic quiescence or whether they 
prove the efficacy of immunization. One point in favour of the latter alternative is that 
in no previous post-epidemic period have the numbers of deaths fallen to such a marked 
extent. The fact that the decrease has extended over a complete twelve-months period 
also tends to support that explanation, although native caution forbids my giving a more 
definitely optimistic opinion until further statistics become available. 

In the next table are shown the total deaths from diphtheria, divided into age-groups, 
for the period 1931 to 1939 and for 1940, 1941 and 1942, with the percentage each 
group bears to the total for the twelve months. 


table ix.— total deaths from diphtheria at seve^l age-grouts during nm 

TO 1930, 1910, 1941 AND 1942 AND THE PERCENTAGE OF THE TOTAL IN EACH AGE-GROUP. 


Ages 

0 to 5 years 
5 to 15 years 
15 and upwards ... 


1031—1039 


1041 


Deaths 

"o of 
total 

Deaths 

°.; of 
total 

Deaths 

% of 
total 

Deaths 

1,782 

40 72 

352 

52-13 

2>1 

54-35 

157 

1 ,788 

40-88 

280 

41-48 

183 

35*78 

90 

244 

010 

43 

0-37 

51 

9-87 

37 

3,814 

9 

= 424 

073 


517 


290 


1942 

°o of 
total 
54-1 
331 
12-8 


<4 The first point to be noted is that, whilst the percentage of deaths for 1940 in the 
over 15 years” group varied little from the average, in 1941 and 1942 the figure for 
fhis group rose rapidly and in the latter year was double the pre-epidemic average. Both 
incidence and mortality in this age-group, therefore, have risen to a significant extent 
during the past two vears, not onlv in the Dundee area, but in the country as a whole. 

As regards mortality in the ”0 'to 5 years” age-group, the percentage in 1940 showed 
a considerable increase as compared with the pre-epidemic average and during 1941 
a nd 1942 the rates were still higher. 

In the “5 to 15 vears” age-group, there has been a progressive fall — similar to that 
which occurred in notifications— inthe percentage of deaths during the years 1940, 1941 
and 1942. The decrease in 1940 cannot be attributed to immunization. The continued 
fall in numbers and percentages during 1941 and 1942 may be related to the large 
'proportion of the school child population immunized during these two years. 

Case mortality rates . — Another interesting range of figures consists of percentage case- 
mortality rates 'for diphtheria in Scotland from 1900 onwards. Space forbids the pre- 
sentation of rates for each of the fortv-two years but the following table includes a 
number sufficient to demonstrate the striking reduction which has taken place since the 
beginning of the century. 


PERCENTAGE MORTALITY RATES. 


1900 *= 
1991 = 

1902 = 

1903 =■ 
1903 « 
1911 « 
1913 = 
1920 = 


TABLE X 


19-9 

17-9 

150 

13-7 

13-7 

9-5 

8-1 

0-7 


1920 


0-1 

1931 

— 

4-0 

1934 

= 

4 9 

1930 

= 

4-0 

1939 

= 

4 2 

1940 

= 

4 5 

1041 


4*1 

1942 

s= 

°-75 

(1st half 

~ 

3-3° 0 

(2nd half 

— 

0-2° 


TABLE XI 



2nd 

3rd 

4th 

1st 



quarter 

quarter 

quarter 

quarter 

Total 

1937 to 193* 

4*01 

3-70 

3-94 

4-22 

4-01 

1938 to 1939 

4-28 

4 17 

3 42 

4 14 

3-95 

1939 to 1940 

3 43 

3-03 

4 45 

5-72 

4-39 

1940 to 1941 

4 19 

4-00 

3-90 

4-18 

4*05 

137 to 1941 experience 

4-00 

3-92 

3 91 

4-50 

4*09 

1941 to 1942 

4-44 

3-33 

3-20 

3-99 

3*7L 

1942 to 1943 

2 52 

2- IS 

2-20 

2-09 

2*40 


I* will be 


noted that between 1931 and 1941 the rate remained fairly constant. 


In 
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^ a ^nVi g' vcs the cases in their respective age-groups for the two periods, 1933 to 1934 
ana ly-tl to 1942. In the latter, the “over 15 vears” percentage is three times higher 
than it was m 1933 to 1934. 

TABLE VI.— CLASSIFICATION OF DUNDEE CASES BY AGE-GROUPS. 

,, „ 103S to 1034 1041 to 1042 

0 to 6 years 243 cases = 34-2% 

» to 15 years 3011 cases = r>4-S% 

lo + years 7 8 cases = 110% 


235 cases = 23% 
451 cases = 44% 
335 cases = 33% 


1,021 


Total 711 

The following tabic gives the diphtheria notifications in Scotland for a number c 
years divided into the same three age-groups, the percentage of each group being als 
included: 


age-groups, the percentage 
TABLE VII. — NOTIFICATIONS BY AGE-GROUPS IN SCOTLAND. 


of 

also 


1932 


1941 


Ages 

0 to 5 years ... 
5 to 15 years ... 
15 and upwards 


Total 


Nots. 

% of 
total 

Nots. 

% of 
total 

Nots. 

% of 
total 

Nots. 

% of 

total 

2,101 

24*58 

2,400 

24*30 

3,70$ 

25*22 

2,251 

10*70 

4,774 

53*55 

5,073 

55*50 

7,740 

51*80 

5,008 

40-21 

1,050 

21*87 

2,047 

2005 

3,433 

22*98 

3,530 

31-03 

8,015 


10,210 


34,041 


13,305 



Cases* 
2,051 
3,06$ 
2, 00$ 


1042 

% of 

total 

23-6 

420 

34-4 


* Corrected notifications not yet available. 

In 1941 and 1942, the percentages of the “5 to 15 years" group show marked decrease 
over those of previous years — whether epidemic or non-epidemic. The “over 15 veau 
percentages show equally marked increases, having risen since 1939 from 20 to M4,*,. 
All three percentages for 1942 are, in fact, very similar to those recorded in the Dundee 
area. 

It is tempting to suggest that this change in age-incidence is associated with the mass 
immunization of school populations carried out during the last two years. Before 
making such an inference, however, it is well to recall that a somewhat similar 
feature was the subject of comment thirty years ago by Dr. A. K. ChaUnerc, 
the then Medical Officer of Health for Glasgow, In a special note attached to his 1" - 
report, Dr. Chalmers drew attention to a decrease in the incidence of diphtheria in 
the “under 5 years” group, and an increased incidence in the “5 to 15 year’ group* ,? 
change beginning in 1906 and being maintained in each of the subsequent years. Here * 
he wrote, "we have an illustration of the spread of an epidemic associated with , al ^ 
alteration in the age-incidence of attack and selecting a later age-period.” During 
1906 to 1913 no mass immunization was practised and a change in age-incidence occurred. 
Can one assert that the further change in age-incidence which has made itself manite^ 
in 1 94 1 and 1942 was due to the immunization of a large proportion of school children. 

Past experience, says Professor Tulloch, indicates that the members of this ove L,' > 
years” age-group were immune to the endemic varieties of the B. diphthenx. 1 
possibility, therefore, arises that whilst the mechanism, whereby herd immunity develops, 
is adequate to protect against endemic strains, it may break down or at least pro\e 
inadequate when types of the bacillus which have not been endemic are introduced mm 
the population. , 

He further argues that the notable upward trend of the age-incidence among 
now-immunized during the present epidemic suggests that the herd immunity ot n L 
population has for some reason afforded less adequate protection during 1942 than w 
previous years. A relative failure of herd immunity may be due to a number of factors 
but there are two which may he regarded as probable: («) that with the passage o 
time the immunity level of the population fell; and ( b ) that the level of immunit) 
adequate to protect the population against infection with some varieties of the causa 
agent is inadequate in respect of others. 

The second of these probabilities has an important bearing on artificial immunization. 
It raises the question whether, now that the gravis type seems to be spreading throughout 
the whole country, toxoids used for immunization should contain the products o 
eravis strains in addition to those already in use. 

° Mortality statistics . — The following table gives the quarterly and annual deaths tor 
each of the twelve years 1931 to 1942. The total for 1942 is considerably lower than 
anv previously recorded in Scotland. 

TABLE VIII.— DEATHS FROM DIPHTHERIA IN SCOTLAND, 1.0:11 TO 1943. 


Quarter 

1 st 
2nd 
3rd 
4th 

Total 35C 


*93* 

ns 

$2 

09 


1932 

12 $ 

71 

09 

100 

30$ 


1933 

89 

70 

74 

117 

350 


1934 

173 

155 

115 

140 

583 


*935 

170 

115 

SO 

133 


*936 

122 

81 

79 

105 


*937 

12$ 

93 

79 

120 


1938 

141 

101 


1939 

110 

79 


1940 

155 

127 

ion 

233 


194 * 

1ST 
1 17 
8 $ 
123 


1942 

115 


49 

09 


513 


3$7 


420 


517 


290 
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There can be no question of the severity of the 1940 to 1941 diphtheria epidemic. 
The second and third quarters of 1940 gave abundant warning of impending events and 
the fourth quarter’s total of 233 deaths was much the highest of any quarter in the 
twelve years under review. A heavy mortality continued during the first quarter of 
1941 but by the spring of that year the worst was over. 

The immunization campaign, begun only in mid-December 1940, could not be 
expected to have any significant effect either on incidence or on mortality during the 
first half of 1941. Indeed, mortality figures for the last two quarters of 1941 and for the 
first quarter of 1942 are all of much die same order as those for the corresponding 
quarters of pre-epidemic vears, so that up to March, 1942, it cannot be said that there 
had been any remarkable decrease in diphtheria mortality. On the other hand, the 
deaths recorded during the second, third and fourth quarters of 1942 show striking 
reductions and are, all much below anv figures previously recorded in Scotland. The 
mortality figure for the first quarter of 1943 is 75, which shows that the large reduction 
continues. The total of 250 deaths for the twelve months front April 1, 1942, to March 
31, 1943, is still more remarkable and gives some cause for restrained optimism. 

The question may be asked whether the low mortality figures during the last four 
quarters are merely those of a period of post-epidemic quiescence or whether they 
prove the efficacy of immunization. One point in favour of the latter alternative is that 
in no previous post-epidemic period have the numbers of deaths fallen to such a marked 
extent. The fact that the decrease has extended over a complete twelve-months’ period 
also tends to support that explanation, although native caution forbids my giving a more 
definitely optimistic opinion until further statistics become available. 

In the next table are shown the total deaths from diphtheria, divided into age-groups, 
for the period 1931 to 1939 and for 1940, 1941 and 1942, with the percentage each 
group bears to the total for the twelve months. 


TABLE IX.— TOTAL DEATHS FROM DIPHTHERIA AT SEVERAL AGE-GROUPS DURING 11)31 
TO 193B, 1940, 1941 AND 1942 AND THE PERCENTAGE OF THE TOTAL IN EACH AGE-GROUP. 


Ages 

0 to 5 years 
5 to 15 years 
15 and upwards ... 


1931-1039 


1940 . 


of 


of 


1942 


of 




Deaths 

total 

Deaths 

total 

Deaths 

total 

1,782 

46-72 

352 

5215 

2S1 

54-35 

157 

54-1 

1,7S$ 


280 

41-48 

3^5 

35-78 

9G 

33-1 

244 

6- 10 

43 

0 37 

51 

9 '.**7 

37 

12-8 

3,814 

= 424 

675 


517 


290 



u The first point to be noted is that, -whilst the percentage of deaths for 1940 in the 
ever 15 years” group varied little from the average, in 1941 and 1942 the figure for 
this group rose rapidly and in the latter vear was double the pre-epidemic average. Both 
incidence and mortality in this age-group, therefore, have risen to a significant extent 
during the past two vears, not only in the Dundee area, but in the country as a whole. 

As regards mortality in the ”0 to 5 vears” age-group, the percentage in 1940 showed 
a considerable increase as compared with the pre-epidemic average and during 1941 
and 1942 the rates were still higher. 

In the “5 to 15 years” age-group, there has been a progressive fall — similar to that 
which occurred in notifications — in the percentage of deaths during the years 1940, 1941 
and 1942. The decrease in 1940 cannot be attributed to immunization. The continued 
fall in numbers and percentages during 1941 and 1942 may be related to the large 
'proportion of the school child population immunized during these two years. 

Case mortality rates .— Another interesting range of figures consists of percentage case- 
mortality rates for diphtheria in Scotland from 1900 onwards. Space forbids the pre- 
sentation of rates for each of the fortv-two vears but the following table includes a 
number sufficient to demonstrate the striking reduction which has taken place since the 
cginning of the century. 


PERCENTAGE MORTALITY RATES. 


1W» 

IWI 

1902 

190.3 

190 ;, 

inn 

1913 

1920 



table X 




19-fl 

3920 


0-1 


17-9 

3931 

— 

4 0 

— 

35*9 

3934 

— 

4 9 

— 

33-7 

1936 


40 


33-7 

1939 

a: 

4 2 


9-5 

1940 

= 

4-5 

** 

B’l 

1941 


41 


G-7 

3942 

— 

°-75 



(1st half 

ST 

3-3°o> 



(2nd half 

“ 

2-2° w ) 


TABLE XI 



2nd 

3rd 

4 th 

1st 



quarter 

quarter 

quarter 

quarter 

Total 

1937 to 1938... 

4 01 

3-79 

3-94 

4-22 

4-01 

393s to 1939 

4 -28 

4 37 

3-42 

4-14 

3-95 

3939 to 1940 

3 43 

3*65 

4 45 

5-72 

4-39 

1940 to 1941 

4 19 

4-00 

3-90 

4-1S 

4-05 

937 to 1941 experience 

4 00 

3*92 

3-91 

4-50 

4-09 

1941 to 1942 

4-44 

3*33 

3-26 

3-99 

’ 3-71 

3942 to 1943 

2 52 

218 

2-20 

2C9 

2-40 


It will be noted that between 1931 and 1941 the rate remained fairlv constant. In 
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Table VI gives the cases in their respective age-groups for the two periods, 1933 to 1931 
and 1941 to 1942. In the latter, the “over 15 years” percentage is three times higher 
than it was in 1933 to 1934. 


TABLE VI.— CLASSIFICATION OF DUNDEE CASES BV AGE-GROUPS. 

1041 to 1042 

0 to 5 years 243 cases = 34-2% 235 cases - 23% 


5 to 15 years 
15 years 


1933 to 1934 
243 cases = 34*2% 
390 cases — 54*8% 
78 cases = 11-0% 


451 cases = 44% 
335 cases = 33% 


Total 711 1,021 

The following table gives the diphtheria notifications in Scotland for a number of 
years divided into the same three age-groups, the percentage of each group being also 
included: 

TABLE VII. — NOTIFICATIONS BY AGE-GROUPS IN SCOTLAND. 



1932 

1939 

1940 

- 1941 

1942 

Ages 

Nots. 

% of 
total 

Nots. 

% of 
total 

Nots. 

% of 
total 

Nots. 

% of 
total 

Cases* 

% 01 
total 

0 to 5 years ... 

. 2,191 

24-58 

2,490 

24-39 

3,708 

25-22 

2,251 

19-70 

2,001 

23-6 

5 to 15 years ... 

. 4,774 

53-55 

5,073 

55-50 

7,740 

51-80 

5,008 

49-21 

3,068 

420 

15 and upwards 

. 1,950 

21*87 

2,047 

20 05 

3,433 

22-98 

3,530 

31-03 

2,998 

34*4 

Total 

8,915 


10,210 


14,941 


11,395 


8,727 



* Corrected notifications not yet available. 

In 1941 and 1942, the percentages of the “5 to 15 years” group show marked decreases 
— .i : ** .... ' • L ««vAf i ^ years 

3-H& 


over those of previous years — whether epidemic or non-epidemic. The “over 15 y e ^ s , 


percentages show equally marked increases, having risen since 1939 from 20 to 
All three percentages for 1942 are, in fact, very similar to those recorded in the Dun** 
area. 

It is tempting to suggest that this change in age-incidence is associated with the awss 
immunization of school populations carried out during the last two years. 
making such an inference, however, it is well to recall that a somewhat s ' m '^ 
feature was the subject of comment thirty years ago by Dr. A. K. Chaw > 
the then Medical Officer of Health for Glasgow. In a special note attached to bis 
report, Dr. Chalmers drew attention to a decrease in the incidence of diphtheria^ 
the “under 5 years” group, and an increased incidence in the “5 to 15 year ,■ 

change beginning in 1906 and being maintained in each of the subsequent years. L ’ 
illustration of the spread of an epidemic associated ‘ 


he wrote, “we have an 


* — ” - ~ — » " -** **** •**»»«*«*»/•* “* v "i'*'—” **** ’'i — . j »» rwrin? 

alteration in the age-incidence of attack and selecting a later age-perioa. 

1906 to 1913 no mass immunization was practised and a change in age-incidence occu^ 
Can one assert that the further change in age-incidence which has made itself n™ , 
in 1941 and 1942 was due to the immunization of a large proportion of school cm ^ 
Past experience, says Professor Tulloch, indicates that the members of tj us . 01 ^-j )e 
years” age-group were immune to the endemic varieties of the B. diphtheru . 
possibility, therefore, arises that whilst the mechanism, whereby herd immunity dc fj 
is adequate to protect against endemic strains, it may break down or at wa. I 
inadequate when types of the bacillus which have not been endemic are introauc 
the population. 

He further argues that the notable upward trend of the age-incidence an ^ ^ 
non-immunized during the present epidemic suggests that the herd minium . ^ j n 

population has for some reason afforded less adequate protection during _ £^‘ ctor s 
previous years. A relative failure of herd immunity may be due to a number o - o j 
but there are two which may he regarded as probable: (a) that with * n c nl ‘ u n i t v 

time the immunity level of the population fell; and ( b ) that the level o c11is jl 

adequate to protect the population against infection with some varieties o 
agent is inadequate in respect of others. . . . lun izatio n - 

The second of these probabilities has an important bearing on artificial nnn ^t 
It raises the question whether, now that the gravis type seems to be spreading . n f 
the whole country, toxoids used for immunization should contain the p 
gravis strains in addition to those already in use. . f<> r 

Mortality statistics. — The following table gives the quarterly and annua ‘ t | )an 
each of the twelve years 1931 to 1942. The total for 1942 is considerab > 
any previously recorded in Scotland. 

TABLE VIII— DEATHS FROM DIPHTHERIA IN SCOTLAND, 1931 TO 1943. 

I94 1 r ?4 r 


Quarter 

I93i 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1 st 

118 

12 S 

89 

173 

170 

322 

128 

141 

110 

155 

2 nd 

82 

71 

70 

155 

115 

81 

93 

301 

79 

127 

3rd 

G9 

09 

74 

115 

89 

79 

70 

78 

77 

160 

4th 

S7 

100 

117 

140 

133 

105 

120 

no 

329 

233 



_ 



— 

— 

— 

— 

— 



— 

Total 

356 

30S 

350 

583 

513 

3S7 

42G 

430 

395 

G75 


isr 

lit 

ss 

125 

517 


115 
57 
49 ' 
09 

290 


i?43 

75 

51 
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of diphtheria have occurred among immunized children although not one of these 
children has succumbed to the attack. This occurrence has been met with particularly 
in areas where the gravis type of B. diphtheria; has largely replaced the mitis and inter- 
meditis types, a fact which supports the suggestion already made that the products of 
gravis strains should be incorporated in the toxoids used for immunization. 

Summary 

(1) The Scottish immunization campaign has achieved a considerable degree of 
success, approximately 800,000 children having been inoculated. (2) In Scotland, 
diphtheria is at present much more an urban than a rural health problem. (3) The 
gravis type of B. diphtheria: is now the predominant type throughout a considerable part 
of the country. (4) A marked increase' in the incidence of diphtheria in the “over 15 
years” group has taken place within the past three years. (5) The diphtheria mortality 
figures for the past twelve months are much lower than any previously recorded in 
Scotland. During the same period, a considerable decrease in the case mortality rate 
has also occurred. (6) A comparison of the diphtheria cases and deaths recorded in the 
non-immunized and in the immunized groups of the population indicates that the 
chances of attack and death among the former are much higher than in the latter. On 
the average, with present diphtheria immunization methods, a child is not so effectively 
protected against attack as against death. 

REFERENCES 

LEWIS, I. TUDOR 0041) The Principles and Practice of Diphtheria Immunization, London. 

WRIGHT, H. A. (llltO) Edinb. med. 7., 47 , 341. 


Dr. J. A. H. Brincker : I congratulate Sir Alexander Russell on the clear ease he has 
made for mass immunization in Scotland. If anything, he has understated the benefits 
this public health measure has brought to Scotland. Scotland has the advantage over 
England and Wales for the returns for immunization are much more complete. 

For instance, although our returns show the number of children immunized as three and 
three-quarter million or 45 7c of the children from 1 to 15 I estimate that if the 
returns were more complete they would show that a percentage of well over 50 has been 
reached and that there is an immunized population of over four million children from 1 
to 15 years of age. 

Similarly in Scotland the figures for notifications and deaths are corrected and these 
are recorded in the various age-groups. We in England and Wales are dependent on 
returns made to us by the local authorities: they are incomplete, the notifications and 
deaths are not corrected and are not .divided into age-groups. 

Such calculations as have been made for England and Wales are therefore unreliable 
and underestimate the benefits accruing to the immunized child, For instance the England 
and Wales figures tell us that for every one immunized child who is notified as a sufferer 
there are 5-6 non-immunized sufferers and for every one death in the immunized there 
were 29 deaths in the non-immunized community. The Scottish figures for 1941 were 
} to 12 and 1 to 411. This difference is undoubtedly due to the incompleteness of the Eng- 
land and Wales figures. 

Progress of mass immunization in England and Wales since 1940 has on the whole been 
satisfactory and as the programme only got into its stride in 1942 the treatment of well 
over three and three-quarter million children must he considered satisfactory. Success 
depends entirely on the keenness of the medical officer of health. There are quite a 
number of areas where immunization of all the children has been effected and ail that is 
left for the medical officer of health to do is to immunize the babies as they attain 
their first birthday and to provide a “boosting” dose for the immunized child when it 
goes to school. There are. however, still very many backward authorities. Unfortunately 
the worst results are found in countv boroughs and in densely crowded industrial area’s 
where diphtheria is most prevalent and immunization is most needed. Schools and 
welfare centres have been found satisfactory places for mass immunization. Directors 
of education and school teachers have been very efficient missionaries for this work and 
their advice to parents and their heln have procured the treatment in schools and school 
clinics not only of children of school age but also of their younger brothers and sisters 
Welfare centres have for many years acted as centres for immunizing the child of pre- 
school age. Many children under 5, however, do not attend these centres; in some 
areas as many as two-thirds or three-quarters do not do so; by calling at the homes health 
children^ aVe brought the b enefits of immunization to the notice of the parents of these 

, ’F,I e Ministry Of Information jointly with the Ministry of Health, and quite indepen- 

19?7 Uy Th he fi C 2 TnmiUee for - tb , e St ™ y t of Soci . al , Medlcine - carried out an investigation in 
mz. I he findings were similar. Most parents knew more about immunization and what 
it offered than they knew of the dangers of diohtheria. If the local authority provided 
mawn eans -. most P arents were willing to get their children treated. In many rural areas 
um J - wer »‘L successfully employed. The family doctor is the nerson who should 
not only advise the parent of the benefits of immunization, but actually carrv nut fik» 
tyeat ™ nt ° n the child's first birthday. His heln so far has been disappointing 5 T„ 

i the family doctor has been helpful: in others no heln whatever has P come from htnf 
The . Ministry and local authorities are about to ' embark on 

throughout the country with the hope that bV the end of 194t w! ™ 6 
obtain the figures aimed at. namely the complete immunization of 80 ^ of' all children 
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1942 (particularly in the second half of the year) a sharp fall took place. In order to 
examine tits decrease in more detail, quarterly percentage mortality rates have been 
ca cu ated foi the past six years. Table XI shows these rates for four years before the 
immunization campaign and two years after it might be expected to show an effect, 
ollowing the epidemic, the first evidence of a reduction in case mortality appeared 
the jrcl quarter of 1941, although it was not perhaps until the 2nd'quarter of 
i “ tiat an y substantial decrease occurred. During the past twelve months, however, 
t le rates have been only about half the pre-campaign figures. Is this the result of 
immunization r There is some evidence to indicate that the two are not unrelated 
although the lag in die reduction of mortality seems somewhat prolonged. It might 
be wise to await complete figures for 1943 before giving a more definite opinion. 

Coses and deaths among 11011 -immunized and immunized . — The two final tables may 
be taken as a summary of the results of the immunization campaign, containing, as 
diey do, details of diphtheria cases and deaths among non-immunized and immunized 
persons during 1941 and 1942. In considering these figures, however, and in attempting 
to estiihate the results of the immunization campaign, one or two points should be kept 
in mind. In the first place, approximately onlv one person in 10, on an -average, ever 
gets diphtheria; further, the 800,000 children given toxoid inoculations during the past 
two and a half years were for the most part children of parents who ordinarily would 
take precautionary measures to preserve ' the health of their offspring. It is probably 
correct to say, too, that many of the children who were immunized were living under 
conditions less favourable to the spread of the diphtheria germ than those under which 
the non-immunized find themselves. For instance, considerably higher percentages of 
the child populations were immunized in rural than in urban areas. 

In Scodand diphtheria is at present much more an urban than a rural disease. 
During 1942, in nine counties and seven burghs, not a single death from diphtheria 
occurred. In each of seven other counties and in one other burgh only one diphthena 
death was recorded, whilst in each of six counties and three burghs only two deaths 
were recorded during the year. Looking at these 22 counties and 1 1 burghs on a map 
of Scotland, it can be seen that, during 1942, diphtheria ceased to be a health problem 
of any consequence in by far the greater part of the country. In fact tire problem is at 
present confined to the four large cities, Glasgow, Edinburgh, Dundee and Aberdeen, 
and to parts of two or three counties lying in the industrial belt. It is in those areas 
that a further drive is necessary if the diphtheria problem in Scotland is to be solved. 


TABLE XII.— CASES AMONG NON-IMMUNIZED AND IMMUNIZED. 



Non-immunized 




Immunized 



Pre- 


Over 


Pre- 


Over 


Year 

school 

School 

15 years 

Total 

school 

School 

15 vears 

Total 

1941 

2,766 

4,275 

3,120 

10,161 

170 

$35 

31 

1,030 

1942 

1,754 

2,271 

2,905 

6,930 

307 

1,397 

93 

1,797 

Total 

4,520 

6,546 

6,025 

17,091 

477 

2,232 

124 

2,833 


When it is recalled that the number of immunized children was over twice that o 
the non-immunized, the two sets of figures form a striking and pleasing contrast. Taking 
the;' figures for the pre-school and school groups it seems that in Scotland during 1941 
and 1942 the immunized child was eight times less prone to an attack of diphtheria than 
the non-immunized child. More striking still, the immunized pre-school child was 
-about 20 times less liable to attack than the non-immunized. Moreover, medical officers 
of health report that among the immunized children who contracted diphtheria the 
disease was mild and complications were conspicuous by their absence. 

It is also worth noting that during these two years over 6,000 cases of diphthena, or 
31% of the total, occurred among persons over 15 years of age. 


TABLE XIII.— DEATHS AMONG NON-IMMUNIZED AND IMMUNIZED. 


Year 

1941 

1942 


Non-immunized Immunized 

Pre- Over Pre- Over Grand 

school School 15 years Total school School 15 years Total total 
277 180 52 515 — 2 — 2 517 

153 S9 37 279 4 7 — 11 290 


Total 430 275 SO 794 4 9 — 13 807 


As regards deaths, the contrast between the non-immunized and immunized groups 
is even more striking than that in respect of cases. From the combined figures f° r 
e-school an( j sc hooI groups, it seems that a non-immunized child had over 100 tiroes 
less chance of recovery from diphtheria than an immunized child. 

1 Tr inpears that with present immunization methods tlie average child is not so 
ffwtivelv protected against an attack of diphtheria as it is against death from that 
eixeci J P re t j ian 01ie area, indeed, considerable numbers of the confirmed cases 
discsi't. *■ 
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President — E. M. Steytaet, M.D. 

{April 15, 1943] 

Electromyography in Clinical Medicine 

By Graham Weddell, Captain R.A.M.C. 

In 1929 Adrian and Bronk showed that the action potentials from voluntary muscle 
can be recorded by means of a concentric needle electrode. Dennv-Brown and Pennv- 
backer (1938) used a similar method in a study of fasciculation and fibrillation of 
voluntary muscle. We have employed this method to obtain information concerning 
the electrical activity of voluntary muscle in a number of pathological processes 
particularly those involving peripheral nerves (Weddell, Feinstein and Pattle, 1943). 

By a series of animal experiments, we have established the nature of the electrical 
activity present in voluntary muscles after denervation by complete crushing of the nerve, 
and during the course of nerve regeneration until functional recovery has taken place. 
Further, in one case of muscle denervation by nerve crushing under experimental con- 
ditions in man (R.E.P. as subject), the electrical activity was observed until functional 
recovery was complete. We have found that the action potentials from motor unit 
activity can he sharply distinguished from those of fibrillation. Using a concentric 
needle electrode, high-gain amplifier, cathode-ray oscilloscope and loudspeaker, a motor 
unit action ' potential takes the form of a broad (5 to 10 millisec.), and sometimes 
polvphasic, spike up to 1 millivolt in amplitude, and is heard as a low-pitched knocking 
sound in the loudspeaker (fig. 1 A). In the early stages of recovery highly polvphasic clumps 
of sharp spikes often occur. A fibrillation action potential appears as a regularly repeated 
spike of about 1 to 2 millisec. with a height up to 50 microvolts and is heard as a sharp 
click in the loudspeaker (fig. IB). It is unaffected by the contractions of neighbouring 



FIG. 1. — (A) A normal motor unit action potential. (B) Fibrillation action potentials. 
(C) 100 microvolts 50 cycle/sec. A.C. 


normal muscle fibres. In normal muscle the insertion of the needle electrode causes an out- 
burst of action potentials typical of motor units. In a denervated muscle shortly before the 
onset of constant action potentials indicative of fibrillation, the insertion of the electrode 
causes a transient outburst of spikes typical of fibrillation. Constant fibrillation mav 
cease immediately before the appearance of polvphasic motor units and of signs of 
Aco, — Ni:ur. i 
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between the ages of 1 and 15. After that local authorities will need only to immunize 
a number of children under 5 equivalent to the number of births and at the same time 
^siniorce the immunity of those who enter school by one boosting dose. 

The prophylactic of choice is now the antigen A.P.T. and this is recommended and 
provided free by the Ministry of Health. Its preparation has been greatly improved and 
it should provide a conversion rate of 9SU. In the dosage prescribed it should produce 
no reaction. Some authorities still prefer the antigen T.A.F. for older children and 
for adults, as it is held that there is less chance of reaction. In a controlled observation 
carried out in Nottinghamshire with A.P.T. out of 15,500 immunized children only 11, r 
showed a mild erythema, T4CI erythema with local swelling and in only 0-(H,r were 
there any severe constitutional symptoms. , 

Sir Alexander Russell referred to certain cases of oaralvsis following shortly alter 
either the first or the second injection of A.P.T. We have had similar experience in this 
country and these cases have been referred to bv Dr. Russell Brain and Prof. Greentem 
at an earlier meeting of the Neurological Section of the Society (Proceedings 19«, 
319). To show that the process of immunization has any influence on the development oi 
poliomyelitis or other complication it would be necessary to find out whether more ca.e. 
of the disease occur in the children who are being immunized than in a similar non- 
treated community. All that can be said is that only a few cases have come to the xno - 
ledge of the local authorities and all occurred when poliomvelitis was prevalent in u- 
district. " , 

The post-Schick test is our only satisfactory means of proving that the treatment in- 
had its desired effect. When the Ministry put forward the scheme for mass nn™®® , 
their object was as a first effort to get the majority of children treated; and 1 J® te y,A,i 
conversion rate an experiment was made which showed that this was 93 Ar * 
authorities could not have carried out general post-Schick tests though many oi * 
have already accepted the test as a proof of the efficiency of their scheme; ana 
is a very wise provision; more especially as the technique employed, the P rop ? „: nn 
used, the period since the treatment was carried out are all variables in the pronu 
of immunity. . , 

Carriers. — These are persons who are immune to an attack of diphtheria b' ut 
owing to certain conditions of their nasopharyngeal make-up. carry virulent “ipm" 8 *. 
germs. They carry the virulent germ not because they are immune but because o , 
state of their mucous membrane. They are cases for the throat and nose surgeon ana -i , 
not be notified and sent to a fever hospital. There is therefore no logical reason , 
carriers should be more common in an immunized community. In fact the euuc. 
so far forthcoming is that they are not. . 

Agc-incidcnce. — Long before mass immunization was introduced there were 
that there was a shift of the age-incidence of diphtheria. Sir Alexander has tola u- . 
Dr. Chalmers pointed this out many years ago and the Leeds school did the same 
the thirties. The evolution of the germ and its variations in type are an interesting-' in 
in epidemiology, as has already been demonstrated with the tubercle bacillus 3 .m “ 
diseases like influenza, yellow fever and malaria. The Leeds school taught us tnai i - 
type “mitis” which has a special predilection for the infant and produces lar^w 
diphtheria has gradually been replaced by the "gravis" type which prefers the oiu 
child’s mucous membrane and is more likely to provide the toxic type of the disease. 

Incidence and mortality . — Much remains to be done to provide records such as aTE r J 
quired by the statistician. Finally the records of notification of the disease as retur e 
by the locr 1 r.ut v c:A:cr have ret tern corrected as they are in the case for ‘- cou ,, j 
They include cases both of wrong diagnosis which has been shown to be as jnuen * 

25 to 30 % of the whole, and of pure carriers of the germ in immune persons. As ta - 
errors affect both categories of cases they may be considered as cancelling tnemseic 
out. Until, therefore, the clinician can tell us what constitutes an attack of cum* 
diphtheria in an immunized child and until we have more carefully compiled reco.o- 
and returns the advantages of mass immunization cannot be clearly shown. * 

Dr. J. L. Burn (Salford) said that the account of the Scottish campaign was m- 
helpful and stimulating. After the special effort of all campaigns, the problem too 
faced was the method of securing a higher percentage of immunizations among the ne 
babies coming along j-ear by year. One useful suggestion had been the sending oi ; 
decorative birthday greeting card to every baby born within the area on its first bin harp • 
The shortage of medical man-power raised the question of who was to give tne inocu- 
lations. In Salford, selected public health nurses had performed these inoculation-, 
with results in no way inferior to those of practitioners and. incidentally, neghgw' 
reaction rates. The low reaction rate following inoculations h 3 - the uublic health nur- 
could perhaps be explained by the time she was able to devote to the scrupulous 
vance of aseptic technique. It was found better also to employ the nurse for the inocu- 
lation of these children whose parents, while consenting to the immunization, were unaoie, 
owing to war work, to bring their children to the clinic. Such children could be immun- 
ized at home — a procedure also adopted in the case of unimmunized contacts of diphtheria 
when the nurse was pajdng the “ Infectious Disease Visit ”. At this time, parents were 
ready to give consent. 

Altogether, the use of the public health nurse had proved satisfactory. ., 

Dr. p. Hartley (Hampstead) referred to the potency of the alum precipitated tox 0I ° 
(APT.)" used in this country. While the requirements were now such as to ensure that 
hatches of inadequate potency were unlikely to be supplied for field use. an even greater 
assurance of their antigenic efficiency would be secured by the establishment of a more 
logical and scientific method for their laboratory testing. Antigens presented peculiar 
Himrulties to workers in biological standardization; nevertheless, comparative testing m 
(L * n a standard preparation of proved merit, and the statutory requirement that 
Wrhes intended for use in'the field should be at least as effective as the standard in such 
b tests would be a marked advance on the methods hitherto employed which 

SC? hwed on the production of an animal reaction, no standard being^ included m 
the teste Work on these lines was proceeding in the speaker’s laboratory. 
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[May 20, 1943] 

DISCUSSION ON IMMERSION INJURIES AND VASOMOTOR 
DISORDERS OF THE LIMBS IN WARTIME 

Professor J. R. Learmonth : Vasomotor disorders encountered during total war 
assume special importance in the surgery of the extremities. When these disorders 
attend wounds caused by missiles of high velocity, which are characterized by a wide 
zone of disruption of tissue, the local results of ischtemia are often immediate, extensive 
and irreversible; while iscfuemic tissues may survive the initial insult, only to be des- 
troyed later, or even to destroy life, as a consequence of their diminished capacity to resist 
infection. Moreover in total war the surgeon no longer deals only with healthy young 
males, and so with resilient blood-vessels; any age-group of the population may come 
under bombardment, or be exposed to extremes of cold; and when the patient is old 
enough to have organic changes in his vessels, he may lack sufficient vascular reserve to 
tide him over a vasomotor crisis. 

The following classification is for descriptive purposes only and does not indicate exact 
pathological subdivisions. 

I- — Vasomotor disorders resulting from injury. — A. Arterial spasm (1) Local — after 
subcutaneous injury. (2) Of collateral vessels : (a) After arterial contusions, with (throm- 
bosis, (b) after division of an artery. B. Traumatic arteritis. C. Traumatic venous throm- 
bosis. D. After division of peripheral nerves. 

A. Arterial spasm. — Arterial spasm in the vessels of an extremity may be local or 
general, more commonly the latter. Local spasm may result from an injury to an artery 
which is insufficient to produce gross changes in its coats, although in my experience it 
is 'cry difficult at operation to decide the extent of injury'. It is likely that when there 
is macroscopic evidence of significant adventitial injury, there is also present more exten- 
sive intimal damage, and the pathological end-result is local thrombosis. The conse- 
quences of blockage of a main vessel vary with many factors; in practice the most 
unportant are the age of the patient, and the limb affected. The total final arterial input 
depends on the availability of collateral channels, and this may be materially reduced 
uy reflex vasoconstriction. While pure local spasm is probably a temporary' condition, 
there is no doubt that when spasm involves the general arterial tree it may' jeopardize 
the vitality of the whole or part of a limb. The clinical problem, is to maintain the 
vitality of the tissues, and this may be attacked in two ways: (1) by' the avoidance of 
local heat, -which increases local metabolism, and by the application of local cold, which 
reduces metabolism to a point at which the diminished blood supply is sufficient to main- 
tain vitality; and (2) by attempts to relax the spasm, I have found spasm resistant to 
periarterial sympathectomy proximal to the lesion, to heating of the body elsewhere in 
order to produce reflex vasodilatation, and I have seen it occur when preganglionic vaso- 
constrictor fibres had been interrupted by' spinal anaesthesia In my experience general 
acute spasm persists in spite of treatment as long as a local arterial lesion is present; and 
I have found it present in the arm, when all the nerves of the limb save one (the cir- 
cumflex) had been interrupted. In this instance it disappeared abruptly after removal 

a thrombosed segment of the axillary artery. General arterial spasm may also occur 
after arterial wounds treated by ligation, and sometimes it is curiously selective in its 
effects: thus in one case, after ligature of the brachial artery' in mid-arm, the flexors 
of the wrist acted nearly normally, although the flexors of the fingers underwent ischmmic 
necrosis. 

In my opinion the possibility of local spasm or local thrombosis is an indication for 
surgical exploration or re-exploration of the affected artery at the earliest possible 
moment. ' 

B. Traumatic arteritis. — Occasionally in the main arteries of young men thrombi 
orm, the microscopical examination of which suggests a traumatic origin. The clinical 
eatures of these cases suggest ischaemia as their explanation, and this is contributed to 

reflex vasoconstriction of the collateral tree. In these more chronic cases I have found 

at preganglionic sympathectomy improves the distal circulation, but the correct pro- 
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unctHjnal recovery. On the other hand when nerve regeneration is not complete some 
i rn ation action potentials will persist. A variation observed by ourselves and others 
in to e number and frequency of fibrillation action potential spikes in various muscles in 
tile same animal prompted an investigation of the activity of denervated muscle in 
of laboratory animal and in man. The results show that the time of onset 
or fibrillation activity after denervation is related to the size of the animal and suggests 
that it is related to the metabolic rate. In the peroneal muscles of the mouse fibrillation 
begins three and a half days after denervation, in the rat four days, in the rabbit six 
days, in the monkey eight days, and in man eighteen days. Moreover the transient 
lrntabtlity indicated by the outburst of fibrillation-like action potentials upon insertion 
of the needle electrode begins correspondingly earlier and follows a similar time course. 
xhe metabolic rate was lowered in rabbits by removing the thyroid gland and it was 
observed that fibrillation action potentials were delayed in onset for about fourteen days 
after denervation. It has been suggested that fibrillation is not a constant feature 
following denervation of voluntary mammalian muscle. We have found however that a 
denervated muscle will invariably fibriKate if it is kept at approximately body temperature; 
cooling a muscle always decreases fibrillation, and may stop it. It is for this reason that 
denervated muscles exposed at operation do not always fibril late. 

Fibrillation has been described as a “restless agitation without either apparent rbythm 
or obvious centre of activity 1 ”. This description is appropriate for small laboratory 
animals; it is not accurate for man. Wc have observed that in man fibrillation does not 
express itself visually as a continuous rippling of the muscle, but rather as scattered and 
intermittent contractions of isolated fibres. Our findings show that there is no direw 
correlation between the degree of fibrillation and the rapidity of muscle atrophy. These 
studies, with those of -Solandt and Magladcty (1940) cast doubt' upon' the theory 
suggested by Langley (1915-1916) and Tower (1939) that the atrophy following 
denervation is in part due to over-activity consequent upon fibrillation. The possimu y 
was considered that the variation in the average diameter of the muscle fibres trom 
animal to animal, and even from muscle to muscle in the same animal, might have sowe 
effect on the number and frequency of the action potential spikes. A histological stu ) 
of experimental material failed to show any such correlation. . The time, course an 
frequency of action potential spikes seem to be related to the metabolic activity of tic 
muscle. , . 

It has been found that electrical activity is always present when there is muscle tissue. 
Where this has been replaced by fibrous tissue, no electrical activity whatever can > e 
obtained. • . . , 

We have found electromyography^ to be of aid in diagnosis and prognosis m t 
following conditions: _ _ _ e 

In cases of peripheral nerve injury fibrillation action potentials in the absence 
motor unit action potentials are indicative of a complete lower motor neurone denena- 
tion of the muscle. This is of particular value in those cases where the muscles ta 
to respond to percutaneous galvanic stimuli. In conditions of muscle weakness a nt 
wasting when a partial nerve interruption has occurred, e.g. cervical rib, a mixture o 
fibrillation and motor unit action potentials is found. 

Following regeneration of a peripheral nerve, a mixture of fibrillation and nig 1 ’ 1 , 
polyphasic motor unit action potentials appears before signs of recovery can he deter- 
mined clinically or before the electrical reactions alter. 

The presence more than three weeks after injury of an outburst of motor unit actio 
potentials on insertion of the electrode, and the absence of fibrillation action potentia > 
indicate that no axons have been severed, e.g. in certain cases of “Bell’s palsy”. In s ’ lC " 
cases prognosis is usually good. If fibrillation appears after three weeks, recovery ’• 
by regeneration with the development of associated movements. When no electrics 
activity whatever can be obtained from a muscle, it may be concluded that severe 
morphological changes have occurred, e.g. fibrosis. This sometimes occurs in pertpnera 
nerve lesions where treatment of the muscle has been inadequate. 

In certain cases where denervated muscles are in poor condition and fibrillation action 
potentials are difficult to obtain, even after warming, prostigmine is valuable in helping 

t0 a’ case'of radial nerve palsy was shown, and the fibrillation action potentials from the 
denervated muscles compared with the electrical activity from the normal side. 
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[May 20, 1943] 

DISCUSSION ON IMMERSION INJURIES AND VASOMOTOR 
DISORDERS OF THE LIMBS IN WARTIME 

Professor J. R. Learmonth : Vasomotor disorders encountered during total war 
assume special importance in the surgery of the extremities. When these disorders 
attend wounds caused by missiles of high velocity, which are characterized by a wide 
zone of disruption of tissue, the local results of ischtemia are often immediate, extensive 
and irreversible; while ischmmic tissues may survive the initial insult, only to be des- 
troyed later, or even to destroy life, as a consequence of their diminished capacity to resist 
infection. Moreover in total" war the surgeon no longer deals only with healthy young 
males, and so with resilient blood-vessels; any age-group of the population may come 
under bombardment, or be exposed to extremes of cold; and when the patient is old 
enough to have organic changes in his vessels, he may lack sufficient vascular reserve to 
tide him over a vasomotor crisis. 

The following classification is for descriptive purposes only and does not indicate exact 
pathological subdivisions. 

I. — Vasomotor disorders resulting from injury. — A. Arterial spasm ; — (1) Local — after 
subcutaneous injury. (2) Of collateral vessels : (a) After arterial contusions, with throm- 
bosis, ( b ) after division of an arterv. B. Traumatic arteritis. C. Traumatic venous throm- 
bosis. D. After division of peripheral nerves. 

A. Arterial spasm. — Arterial spasm in the vessels of an extremity may be local or 
general, more commonly the latter. Local spasm may result from an injur) - to an artery 
which is insufficient to produce gross changes in its coats, although in my” experience it 
is very difficult at operation to decide the extent of injury. It is likely that when there 
is macroscopic evidence of significant adventitial injur) - , there is also present more exten- 
sive intimal damage, and the pathological end-result is local thrombosis. The conse- 
quences of blockage of a main vessel vary with many factors; in practice the most 
important are the age of the patient, and the limb affected. The total final arterial input 
depends on, the availability of collateral channels, and this may be materially reduced 
by reflex vasoconstriction. While pure local spasm is probably a temporary condition, 
there is no doubt that when spasm involves the general arterial tree it may jeopardize 
the vitality of the whole or part of a limb. The clinical problem is to maintain the 
vitality of the tissues, and this may be attacked in two ways: (1) by the avoidance of 
local heat, -which increases local metabolism, and by the application of local cold, which 
reduces metabolism to a point at which the diminished blood supply is sufficient to main- 
tain vitality; and (2) by attempts to relax the spasm. I have found spasm resistant to 
periarterial sympathectomy proximal to the lesion, to heating of the body elsewhere in 
order to produce reflex vasodilatation, and I have seen it occur when preganglionic vaso- 
constrictor fibres had been interrupted by spinal anmstbesia. In my experience general 
acute spasm persists in spite of treatment as long as a local arterial lesion is present; and 
* have found it present in the arm, when all the nerves of the limb save one (the cir- 
cumflex) had been interrupted. In this instance it disappeared abruptly after removal 
°r a thrombosed segment of the axillary artery. General arterial spasm may also occur 
after arterial wounds treated by ligation, and sometimes it is curiously selective in its 
effects: thus in one case, after ligature of the brachial artery in mid-arm, the flexors 
° rbe wrist acted nearly normallv, although the flexors of the fingers underwent ischtemic 
necrosis. 

In my opinion the possibilitv of local spasm or local thrombosis is an indication for 
surgical exploration or re-exploration of the affected arterv at the earliest possible 
moment. 

h- Traumatic arteritis. — Occasionally in the main arteries of young men thrombi 
orm, the microscopical examination of which suggests a traumatic origin. The clinical 
attires of these cases suggest ischaemia as their explanation, and this is contributed to 
5 reflex vasoconstriction of the collateral tree. In these more chronic cases I have found 
lat preganglionic sympathectomy improves the distal circulation, but the correct pro- 
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fibrillation action* n'otMui v? 16 °{} ler ^ an d "hen nerve regeneration is not complete some 
in the number TJ TJ?' l P,™’. A vnriation ^served by ourselves and others 

the same animal nromntwh ° ! , )ri,,atio1 . 1 notion potential spikes in various muscles in 
several tvnes nf lnlmnt 1 an lnvest *gation of the activity of denervated muscle in 
of fibrillation activity a I mma * a . ncl '. n n,an - The results show that the time of onset 
that it is related tn thf hciicrvatton is related to tlie size of the animal and suggests 
begins three and a a ^° ’5 rate - hi the peroneal muscles of the mouse fibrillation 

dafs in he mnnle • aftCr dcn ?^°n, in the rat four days, in the rabbit six 

irritability indicated f n y s . and in man eighteen days. Moreover the transient 

of the needle elect i ' V ^ outburst of fibrillation-like action potentials upon insertion 
The merahnlie , ° C ^S 1 ” 5 correspondingly earlier and follows a similar time course, 
observed that fit 'n '- aS °". Cret * n rabbits by removing the thyroid gland and it was 
after denert-atle n actlon potentials were delayed in onset for about fourteen days 

following dei n ’t- ^ h as been suggested that fibrillation is not a constant feature 
denerVar?.d ,l ,‘ H !,° f vol . l,nta T mammalian muscle. We have found however that a 

cnnlintr a nusc e invariably fibrillate if it is kept at approximately body temperature; 
j & , usc e always decreases fibrillation, and mav stop it It is for this reason that 

d Fdarmaf- m 7 Cle ? ex P° sed : at operation do not always fibrillate. 

i . a 10n las been described as a “restless agitation without either apparent rhythm 
5 1 . P s , cenu 'c of activity”. This description is appropriate for small Laboratory 
‘ a S ’- 11 accura te for man. We have observed that in man fibrillation does not 
express itself visually as a continuous rippling of the muscle, but rather as scattered and 
intermittent contractions of isolated fibres. Our findings show that there is no direct 
correction between the degree of fibrillation and the rapidity of muscle atrophy. These 
studies, with those of Solandt and Magladcrv (19-10) cast doubt' upon' the theory 
su gg este< i by Langley (1915-1916) and Tower (1939) that the atrophy following 
denervation is in part due to over-activity consequent upon fibrillation. The possibility 
" a . s considered that the variation in the average diameter of the muscle fibres from 
animal to animal, and even from muscle to muscle in the same animal, might have some 
effect on the number and frequency of the action potential spikes. A histological study 
of experimental material failed to' show any such correlation. The time, course and 
frequency of action potential spikes seem to' be related to the metabolic activity of the 
muscle. 


It has been found that electrical activity' is always present when there is muscle tissue. 
Where this has been replaced by fibrous tissue, no electrical activity whatever can be 
obtained. 

We have found electromyography to be of aid . in diagnosis and prognosis in the 
following conditions: 

In cases of peripheral nerve injury fibrillation action potentials in the absence of 
motor unit action potentials are indicative of a complete lower motor neurone denerva- 
tion of the muscle. This is of particular value in those cases where the muscles fail 
to respond to percutaneous galvanic stimuli. In conditions of muscle weakness and 
wasting when a partial nerve interruption has occurred, e.g. cervical rib, a mixture of 
fibrillation and motor unit action potentials is found. 

Following regeneration of a peripheral nerve, a mixture of fibrillation and highly 
polyphasic motor unit action potentials appears before signs of recovery can be deter- 
mined clinically or before the electrical reactions alter. 

The presence more than three weeks after injury of an outburst of motor unit action 
potentials on insertion of the electrode, and the absence of fibrillation action potentials, 
indicate that no axons have been severed, e.g. in certain cases of “Bell’s palsy”. In such 
cases prognosis is usually good. If fibrillation appears after three weeks,' recovery is 
by regeneration with the development of associated movements. When no electrical 
activity' whatever can be obtained from a muscle, it may' be concluded that severe 
morphological changes have occurred, e.g. fibrosis. This sometimes occurs in peripheral 
nerve lesions where treatment of the muscle has been inadequate. 

In certain cases where denervated muscles are in poor condition and fibrillation action 
potentials are difficult to obtain, even after warming, prostigmine is valuable in helping 
to elicit them. 

A case of radial nerve palsy was shown, and the fibrillation action potentials front the 
denervated muscles compared with the electrical activity from the normal side. 
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were not present. A few hours after landing he was quite better. After this episode he 
had similar attacks when above 12,000 feet, although he was always suitably clothed. 
In the third of these, and in subsequent attacks, the medial three fingers of both hands 
became blanched up to the proximal interphalangeal joints. Four years later, although 
he had been employed on ground duty only, he was still having similar attacks which 
were worst in cold weather, particularly in the early morning; and recently the tips of the 
index fingers had also been affected. The vasomotor responses in this patient's digits 
showed that the digital arterioles were in a state of spasm; full reflex vasodilatation was 
not reached until the feet and legs had been heated at 45 11 C. for fifty minutes (normal 
fifteen to thirty minutes), although the ultimate skin temperatures (32° to 35“ C.) were 
high enough to exclude any notable organic narrowing of the vessels. 

(ii) Initial “ attack ” following change of occupation: subsequent repeated attacks.— A 
patient aged 25, by occupation a cinema-operator and accustomed to work in a hot 
environment, went to Army duty in the north of Scotland. In summer, while working 
on the metal of a high pylon, he had his first attack, in which all the fingers of both 
hands became first dead white and cold, then blue, then fiery red. During the follow- 
ing winter these attacks became more frequent, and interfered with his military duties. 
No evidence of cardiovascular disease was found, the fingers reaching full vasodilatation 
level in the normal time. 


(iii) Previous attacks resulting from use of vibrating tool: accentuation on mobilization 
with Army . — This patient, aged 35, had suffered from numbness and coldness of both 
hands for eight years’ prior to 1939; his trade was that of shoemaker, and to fix soles 
to boots he used a mechanical vibrating tool. All digits of both hands were affected, the 
right hand more than the left. The attacks became more frequent during his Army 
training, which exposed him to cold and wet; the index, middle and ring fingers were 
affected in that order of severity, the fifth fingers escaping. The vasodilator responses were 
less satisfactory in the right hand than in the left, and least satisfactory in the index 
fingers, where organic changes were already present in the arterioles. 

(iv) Accentuation of previously existing attacks on change of climate.— A soldier, aged 
20, had suffered for six years from blueness, coldness, and swelling of his hands in cold 
weather. His home was in the south of England, and there he managed fairly well if 
he kept indoors in winter. His unit in the Army moved to the north of Scotland, and 
he was much out of doors in cold weathc-r; the attacks became severe enough to interfere 
with his handling of weapons, and also affected his feet and toes. There was an adequate 
vasodilator response in both hands. 

(v) Hereditary cold fingers: no accentuation of attacks in cold dry climate; marked 
accentuation in cold vet climate . — This soldier, aged 21, had had blue hands all his life. 
In cold weather they became a much deeper blue. His civil occupation was that of oiler 
of railway locomotives, and it is of interest that the constant film of oil with which his 
hands were covered during working hours did not change the nature or incidence of his 
attacks. A drv cold climate in which he served for two years did not seem to intensify 
the attacks; indeed he thought the condition of his hands was on the whole less incapaci- 
tating. However, on his transfer to a cold wet climate the attacks became more fre- 


quent and more severe. There was no evidence of cardiovascular disease, and both hands 
showed good vasodilator responses. 

Abnormal sensitivity’ to cold and/or wet may greatly reduce the military usefulness 
of a soldier. In times of peace, one can give advice on suitable clothing, and on the avoid- 
ance of the effective stimulus — usually wet cold — which precipitates the attacks; and in 
extreme cases improve the circulation in the digits by preganglionic sympathectomy. In 
times of war exposure to cold and wet mav be obviated by recommending if possible a 
transfer to a theatre of war in which the climate is warm and dry; this is the procedure 
when the technical skill of the soldier is a military asset. In other cases the soldier may 
returned to civil life, if his original trade is making a direct contribution to the war- 
effort; industrial conditions are less likely than military to provide the effective stimuli 
for incapacitating attacks. In time of war treatment by sympathectomy has a small 
place in the management of such cases. 

. C- Immersion foot . — The first important point is the scrupulous avoidance of a too 
rapid return of blood-flow to the chilled parts, whether induced by local heating (e.g. 
unng first aid) or by interruption of sympathetic vasoconstrictor fibres. I have found 
it useful to nurse these patients on the face, with feet and legs uncovered and elevated, 
, - ai l °pen window in default of a fan. The second point is that the surgeon’s attitude must 
re almost rigidlv conservative, and this may require much patience. Formal high 
mputations should be reserved for the rare cases in which gangrene has been extensive, or 
. ggravated by sepsis. The third point is the provision of some form of arch-support in cases 



516 


Proceedings of the Royal Society of Medicine Si 


cedure 1 is to remove the thrombosed segment cleanlv, and thus to remove the stimulus 
to constriction of the alternative vessels; the origins of these from the parent trunk must 
of course be carefully preserved. 

C. 7 raumatic venous thrombosis. — It has been suggested by Ochsner and de Baker 
(1940) that some of the clinical features of white leg are the result of vasoconstriction 
of the arterial tree of the limb, rcflexly imposed by afferent impulses from the affected 
vein, and that this may be relieved by interruption of tire preganglionic fibres to the 
limb by paravertebral novocain injections. I have found this procedure of value in a 
case of traumatic venous thrombosis of the axillary vein. 

D. After division of peripheral nerves. — After division. of a peripheral nerve there is 
a period, lasting about twenty-one days, during which the area which is analgesic to pin- 
prick becomes hot, flushed and dry. Thereafter the temperature of the area varies "ith 
that of its environment, and it is therefore usually colder than that of normal areas. Such 
denervated parts cannot be warmed up by inducing vasodilatation reflexly; but the blood- 
flow in them may be increased by local stimuli, such as injections of histamine (Lot' 8 
and Pickering, 1936), and the presence of a focus of inflammation (Richards, 194. }■ 
During recover)’ from peripheral nerve lesions, it is, therefore, important to prevent low 
of heat from the affected parts, by the provision of complete warm coverings. 

II. Vasomotor disorders occurring in organic vascular disease. — A. Syphilitic endarter- 
itis. B. Arteriosclerosis. C. Thrombo-angiitis obliterans: — (1) Of rapid development. 
(2) Of slow development. (3) Of stabilized type. D. Paradoxical spasm. 

A considerable number of cases has been encountered, in which the stresses and strains 
of life in the Services have brought to light previously unsuspected. organic vascular dis- 
ease. The manifestations have been nutritional lesions, including claudication, ischainnc 
pain in the feet, and vasomotor features such as the appearance of the Raynaud pheno- 
menon in hands or feet. No age -group has been exempt, and I have seen a man o\- 
whose initial complaint was coldness of the feet, die in six months from the fulminating 
type of thrombo-angiitis obliterans, and an old soldier with recurring attacks o 
blanching and cyanosis of the hands. From a pathological point of view, the nios 
common lesion has been thrombo-angiitis obliterans, and its vasomotor side-effects haw 
been the cause of complaint as • often as frank nutritional lesions. Arteriosclerosis 
has been a much less common diagnosis, and -syphilitic arteritis a rare one. A sul 
rarer type, of which we have recently had a second example, was found in a patten 
whose arteries went into spasm on exercise, so that he complained of numbness and col 
ness of the feet after a route march, and even of claudication. In such cases examination 
after exercise reveals cold feet, with absence of pulsation in the dorsalis pedis and posteno 
tibial arteries, although these vessels pulsate freely after a night’s rest under warm bed- 
clothes. 

Most of these patients have been treated conservatively, and some of them can be 
retained in the Services if they are regraded, and arrangements made for their work to be 
carried on in a sheltered and if possible warm environment. In a few suitable cases, in 
which there have been associated nutritional lesions, lumbar sympathectomy has per- 
mitted amputations of the trimming variety. 

III. — Vasomotor disorders from local effects of cold. — A. Symmetrical syphilitic digital 
gangrene. B. Vasomotor symptoms and signs started or accentuated by : — (1) Change 
of occupation. (2) Change of climate. (3) High altitudes. C. Immersion foot. D. Frost-bite. 

A. Symmetrical syphilitic digital gangrene. — I have seen two examples of this rare 
condition, in which the final gangrene was precipitated by exposure to cold. The final 
cutting off of blood supply is precipitated by leakage of plasma from the vessels: tb e 
loose red thrombus which is left acts as a plug. 

B. Vasomotor symptoms and signs started or accentuated by change of occupation, 
change of climate, or high altitudes. — This is a numerically important group. The one 
finding common to all is that, given a digital arteriolar system already sensitive to cold, 
or one made sensitive bv an episode of exposure to severe cold, then the attacks of numb- 
ness blanching or cyanosis tend with the passage of time ,to occur more frequently, 
at a' higher exposure-temperature and/or after less prolonged exposure. 

Yi'l Initial “ attach ” after unprotected exposure at high altitude : subsequent repealed 
tracks in cold weather at sea level. — In 193S an airman, aged 19, went up without gloves. 
At P 000 feet he began to suffer a “ fierce ache ” in his hands and wrists; colour changes 

> I have treated one patient (who remains well after two years) by preganglionic sympathectomy alone. 
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D. Very severe cases with irreversible ( degenerative ) nerve lesions, usually with gan- 
grene. — This grade includes groups VIII and IX with sensory loss to cotton-wool at seven 
to twenty-one days extending to the level of the malleoli or higher. In many cases 
gangrene prevented complete examination, but cases in which tests were possible showed 
loss of vibration sense and joint sense in the great toes. Small muscles of the feet were 
paralysed with wasting and gave impaired responses to electrical stimulation. The feet 
were blistered. Gangrene was invariably present, and usually involved loss of digits 
(group VIII); in extreme cases (group IX), gangrene was more extensive, e.g. involving 
the distal halves of the feet. GEdema usually lasted about seven weeks, hypertemia three 
to four months. Tingling and pains usually lasted three and a half to four months. 
Extensive antes thesia was present even six months after rescue. The usual stay in 
hospital was at least six months, and few cases became fit even for light duties. Many 
cases were complicated by sepsis or had to undergo amputations. Some, at least, 
developed persistent hvperhidrosis and a cold-sensitive state. 


Vasomotor Disorders 

For a variable period after rescue, usually not more than a few hours, the feet remain 
cold. Then rather suddenly the stage of hypertemia sets in. Most of our observations 
have been made in this stage, and in the succeeding post-hypenemic stage. 

(1) Serial observations on skin temperature. — The length of the hypertonic stage varies 
from a few hours or days to fourteen weeks or more, according to the severity of the 
case. The clinical observations have been confirmed by serial observations on skin tem- 
perature. In a moderately severe case (grade C, group V) (described elsewhere as Case A, 
see Ungley, 1943) skin temperatures were recorded from the tips of the great toes after 
exposure of the limbs to room temperature. In the first seven or eight weeks, the parts 
were always hot (30° to 35° C.). Thereafter the state of hyperaimia was less stable and 
on some days one or both toes were cold. 

(2) Skin temperature gradients. — After exposure of the unclothed body to room tem- 
perature, peripheral parts remain as hot as or hotter than groins. As hypertemia passes 
off, normal temperature gradients are restored. 

(3) Vasomotor reactions.— -In the hvperaemic stage, there was at first complete vaso- 
motor paralysis. The toes were hot and showed no significant fluctuations in temperature 
when the arms were immersed in hot, cold, then hot water. 

In a fairly mild case (grade B, group IV) (described elsewhere as Case B, see Ungley, 
1943) there’ was almost complete vasomotor paralysis at eight days. At six weeks, 
hypertemia had almost subsided and vasomotor reactions were practically normal. In a 
moderately severe case (Case A) the stage of hypenemia lasted much longer. At nine 
days the left great toe was hot and showed no vasomotor responses. At forty-three days, 
the toe was hot but slight vasomotor responses were present. At fifty-nine days, 
the hypertonic state was no longer stable. On this particular morning the feet had 
become cold through contact with cold stone floors. Immersion of arms in hot water 
failed to produce reflex vasodilatation of the left great toe. Warming up, delayed and 
gradual, occurred subsequently, when the patient was covered with blankets. At eighty- 
three days, the toe was hot but definite vasomotor responses were present. At one hun- 
dred and thirty-nine days, hvpencmia had passed off completely. The sequence of events 
on immersion of arms in hot water was the same as at fifty-nine days. 

In another moderately severe case (right foot group IV, left foot group V), there was 
gangrene of the left great toe, and the left dorsalis pedis pulse was absent or feeble. 
When vasomotor responses were finally restored, the slow er w arming up of the base of the 
left great toe, compared with the corresponding area on the right side, probably reflected 
the effects of partial arterial occlusion. 


Sensitivity to Adrenaline 

In investigating possible causes for hypertonia in immersion foot, we endeavoured to 
determine whether the skin vessels in the affected parts showed the sensitivity to adrena- 
une, which is known to occur eight to ten days after postganglionic sympathectomy, 
when vasoconstrictor fibres have degenerated (Freeman. Smithwick and White, 1934). 

in a moderately severe case (Case A), insulin tests carried out at twenty-nine, sixtv 
tour, eightv-eight and ninety-eight days all s' ' 


showed that the vessels of the great toes were 
in the skin vessels o' 

a sudden fall of temperature, often amounting to 6° to 7° C. 


sensitized to adrenaline. Vasoconstriction in the skin vessels of the toes was indicated 

DV *» "> JJ - ** " - — ~ 


Fan Cooling 

As described elsewhere (Ungley, 1943), we have confirmed the observations of 
coster et al. (1942), that fan cooling the hot feet relieves pain and tingling. Skin 
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of paralysis of the small muscles of the feet; this should be worn during graduated walk- 
ing exercise, until these muscles recover power. 

I am indebted to Dr. Davidson, Chief Medical Officer to the Department of Health 
for Scotland, for permission to utilize certain case records. ■ 
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Surgeon Commander C. C. Ungley, R.N.V.R. : In the first place I shall summarize the 
main clinical findings and indicate degrees of severity which may occur. 

ex P° se d i n open boats or rafts, with their limbs immersed in sea water at — to 
10 C., may show evidence of damage to peripheral vessels, nerves, muscles and skin. 

A similar condition may affect extremities exposed to cold without immersion, provides 
the degree of cold is insufficient to cause frost-bite. , , 

“After a short prehyperaemic stage there is a stage of hypersemia in which the affected 
parts become hot, red and painful, more swollen and perhaps blistered. Gangrene, u 
present, is nearly always superficial. In "severe cases the results of nerve degeneration 
in the cooled tissues are evident in sensory loss, motor, vasomotor and sudomotor paralyse-. 

“In the post-hyperaemic stage inflammation subsides, vascular tone recovers, the sxin 
temperature falls and the vessels may become hypersensitive to cold. By this time xne 
patient is usually free from swelling, pain and tingling. Complete recovery, which must 
await regeneration of peripheral . nerves, is preceded by signs suggesting partial re- 
innervation of end-organs and effector organs — cooling (with a cold-sensitive state), pa* - 
tial recovery of sensation (with hyperpathia) and of sweating (with marginal hyper- 
hidrosis). . , 

“Late sequels include recurrence of pain, tingling, swelling or blisters; persistence 0 
a cold-sensitive state or of liyperhidrosis; and occasionally circulatory defects suggesnv 
of vascular occlusion.” , 

(Summary from Ungley and Blackwood, laiz.i 


A useful criterion. for classifying severity has been the degree and extent of anaesthesia 
to cotton-wool at seven to twenty-one days after rescue. Cases fall into the following 
groups : 

A. Minimal cases with no, or at most, transient interference with nerve function . 

Cases had either transient oedema (group I) or transient oedema and tingling (group "h 
and no anaesthesia was observed seven to twenty -one days after rescue. (Edema an 
tingling subsided completely within a week. Occasionally pains began in the second 
week. Some patients were left with cold-sensitive hands and feet. , 

B. Rather mild cases with reversible nerve damage. — In this grade I have include 

groups III and IV with sensory loss to cotton-wool almost entirely confined to parts ot the 
plantar surfaces of the feet and to the tips of the toes. In the great toes vibration sense 
was lost. In about 25% of the cases, joint sense was normal or only slightly impaire 
Weakness of toe movements persisted for a few weeks, but there was little or no impair- 
ment of electrical reactions, and the feet seldom became wasted. Blisters and gangrene 
were not present. CEdema lasted one to three weeks. Tingling, stabbing pains an 
hyperresthesia usually disappeared within two to four weeks. The hyperaemic stage 
lasted from three to seven weeks. Within six to nine weeks all signs had disappeare 
and sensation was usually normal or practically normal. Average stay in hospital was 
six to eight weeks, and men returned to full duty ashore or afloat within three or lour 
months after rescue. Late sequels included excess sweating and a cold-sensitive state in 
the extremities. . 

C. Moderately severe cases with irreversible ( degenerative ) nerve lesions. — In this 
grade I have included groups V, VI and VII. In all of them there was complete loss 0 
sensation to cotton-wool over the plantar surfaces of the feet, and in the most severe, 
the anaesthesia extended almost to the top of the malleoli. The dorsum and sides of the 
feet were involved to an extent varying from toe ends to just short of the ankle-joints. 
In the great toes, vibration sense was nearly always absent, and joint sense frequently much 
impaired. Power in the great toes was diminished or lost. Small muscles of die feet 
were weak, wasted and showed impaired responses to electrical stimulation. The feet were 
blistered in nearly half the cases. In some of the more severe, there was superficial 

n „rene CEdema, slight or severe, usually lasted two to three weeks. There was a well- 
marked state of hypenemia in all cases, lasting from five to fourteen weeks, according to 

-eritv Tinglin°" lasted six to eight weeks, and pain six to fourteen weeks. Hyper - 
-ewhesui might pass off in six or eight weeks, but often persisted for many months. The 
r se “ sor y ] oss s ix months after rescue was often considerable. The average stay 
degree var ied £ rorn n j ne weeks in the milder cases to six months in the more severe 
in nospit 9 - 0 , 0 £ cases recovered sufficiently to return to full dutv, but most of 

cases. Univ . e - a ble to do light work or office duties. Late sequels included hyper- 
the remainder * , 1f the cases, and a cold sensitive state in more than a third, 

hidrosis in more than nan ut 
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a few hours or days up to fourteen weeks or more, according to the severity of the case. 
Findings in the hvperzemic stage are, in respect of skin temperature gradients, vasomotor 
reactions and sensitization to adrenaline, comparable with those found after post-gang- 
lionic sympathectomy; the hypencmia seems to be due, in part at least, to destruction of 
vasoconstrictor fibres in peripheral nerves. The role of inflammation and of damage to 
vessels is discussed elsewhere (Ungley and Blackwood, 1942). 

At first the skin is invariably hot, but later the hypenemic stage is less stable: parts 
which are rendered cold, e.g. by fan cooling, may fail to warm up for long periods, 
despite attempts at reflex vasodilatation. This phenomenon of delayed warming up may 
continue to occur in the post-hyperzemic stage, and is probably related to the “cold-sensi- 
tive state”, which is a frequent sequel to immersion foot. Both may be the result of par- 
tial denervation, or partial re-innervation of skin vessels, with sensitization of these vessels 
to adrenaline, or adrenaline-iike substances, and possibly increased sensibility to cold on 
the part of the vessels themselves. 
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Dr. W. Blackwood [Abstract]: The paper recorded histological and experimental 
findings in immersion foot. The human material consisted of one foot from a man who 
died half an hour before rescue and of tissues from feet and legs removed from survivors 
from two to twenty-six months after rescue. In the majority of the surviving cases peri- 
pheral sepsis was present. The histological appearances suggested that at the time of 
immersion damage was done to all the structures in the limb of a degree and to a level 
dependent upon the length and severity of exposure. In particular, damage was done 
to nerves and muscle, with some damage to veins. Changes in skin and bone await 
further study. 

The nerves had the greater proportion of their axis cylinders and myelin sheaths killed. 
Muscles were probably damaged directly. Haemorrhage from and thrombosis of veins 
and venules might occur. All these changes were curiously patchy, but increased peri- 
pherally. After rescue the nerves began to regenerate. Axis cylinders grew down slowly 
and myclinization occurred very slowly. Organization and recanalization of thrombus 
occurred in the veins. Muscle might await re-innervation or be replaced by fibrous tissue. 
, The experimental work carried out in conjunction with Dr. Russell consisted of expos- 
ing the tails of rats to cold artificial sea water for varying lengths of time, and studying 
the changes after rescue. Patchy damage was found to be produced in nerve and muscle. 
In rats recovering up to two months the nerves showed persisting partial Wallcrian 
degeneration. The muscles showed acute patchy changes similar to Zenker’s necrosis, 
followed by inflammatory and regenerative processes and later by atrophv due to 
denervation. -or 


The implication was that early changes in the human may well be similar to those 
seen in the rats, but early human histological material had not so far been seen. 

. An account of the experimental work on rats will be published shortly, in more detail, 
in the Edinburgh Medical Journal. It is hoped to submit a paper on the histological 
“tidings in human material to the British Journal of Surgery in the near future. 


Dr. John B. Gaylor said his remarks followed on what Surgeon Commander Ungley 
had said about the cold-sensitive stage of immersion foot. Vascular tests performed on 
? Patent one year and two years after prolonged exposure in an open boat showed patho- 
logical failure of reflex vascular dilatation. One year after exposure it was impossible 
0 e *icit any vascular response even when the initial skin temperature was raised to facili- 
ate the reflex. Two years after exposure a slow dilatation occurred reflexlv when the 
nitiai skin temperature was raised well above that of the environment. At the time of 
1e . tcr observations the toes were still anesthetic. This lag in regeneration of cutanc- 
i's innervation might he taken as being a direct result of the persistently poor vascularity 
of cold-sensitive skin. 

*? r : Raymond Greene said that one important point was the treatment of frost-bite 
emersion foot by various means which aimed at interrupting the sympathetic 
and ft t0 .the peripheral vessels. There had been a spate of papers by French, German 
, s V r S cons recommending local novocain infiltration, nerve block, lumbar 
. P- nctic injection and sympathectomy. All these papers described uncontrolled 
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temperature measurements during fan cooling yielded results of interest which may 
ia\e a bearing on the mechanism of the delayed warming up phenomenon and of the 
cold-sensitive state. In Case A at sixtv-seven days (CJnglev, 1943) we showed that fan 
cooling could keep the temperature of the toes down for long periods. The chart in that 
paper shows gradual fall which can be obtained by running the fan slowly, well away 
front the feet. With the fan turned on full 12 in. from the feet, however, there was a 
tapid and more considerable fall. When, after a short period, the fan was turned off, 
there was a sharp rise, followed by a mote gradual return to the resting level (Case A at 
forty-eight days). Later when the hypertonic stage was less stable, cooling the feet 
'rrith the fan sometimes resulted in the toes remaining cold for a prolonged period, even 
after the fan was turned off (Case A at sixty-two davs, Case B at eighteen days). 


Discussion 


Findings in the early hypertemic stage are, in respect to temperature gradients, vaso- 
motor responses, and sensitization to adrenaline, comparable with those found after post- 
ganglionic sympathectomy. 

The changes in skin temperature during and after fan cooling are more difficult to 
explain. An ideal control for these observations would have been a normal limb sub- 
jected to postganglionic sympathectomy more than ten days previously, to allow time for 
adrenaline sensitization to develop. It must seldom happen that normal limbs are sub- 
jected to long-term postganglionic sympathectomy, and the best control we could obtain 
was an acute sympathectomy, induced by a spinal anaesthetic, in a patient with normal 
vasomotor reactions,. and with no sensitivity to circulating adrenaline, induced by insulin 
hypoglycemia. As a result of the spina! anaesthetic, the feet, like those during the 
hypenemic stage of immersion foot, were hot and dry. When the fan was turned on, 
there was an abrupt fall of about 7° C., followed by a slight and gradual fall. When the 
fan was turned off, the skin temperature rose abruptly about 7° C. This abrupt return 
to the original skin temperature suggested that cooling had not given rise to any signi- 
ficant degree of vasoconstriction. In this experiment, presumably all vasoconstrictor 
impulses were completely blocked, and there was no sensitization to adrenaline. The results 
obtained were In sharp contrast with those observed in the hypertemic stage of immersion 
foot, in which adrenaline sensitivity has had time to develop, and where interruption o 
vasoconstrictor fibres is sometimes partial rather than complete. 

The hypenemic state, before it passes off completely, becomes less stable. During mis 
phase, if the feet become cold, they warm up only very slowly, and will not 
respond reflexly in a normal manner. The phenomenon may persist in the post-hyper- 
aemic stage, as in Case A at one hundred and thirty-nine days. The phenomenon 
occurred chiefly when the temperature of the parts had been reduced fop some time to 
below 24° to 25° C. Relaxation of vasoconstriction commonly occurred when the tem- 
perature of the parts, having gradually warmed up, reached this same level, i.e. -4 , t0 
25° C. These findings suggest that there may be a critical level below which relaxation 
of vasoconstriction is inhibited. Even in normal limbs, local cold may inhibit the reHex 
release of vasoconstriction, but the phenomenon is not usually observed, unless tn 
initial temperature of the parts is below (and usually considerably below) 21° C. hi 
normal limbs, moreover, once release of vasoconstriction occurs, parts warm up very 
rapidly. Local cold will not explain all cases of failure to warm up. In a case to " e 
described by Gaylor, vasodilatation could not be induced even when the parts were fir>t 
warmed. Although arterial damage may’ play a part in some cases, failure to warm up 
is not entirely due to arterial occlusion: full vasodilatation occurs in response to 
histamine (observations by r R. L. Richards). 

The phenomenon of delayed warming up may persist into the post-hypenemic stage 
and is probably related to the cold-sensitive state. This cold-sensitive state, a frequent 
sequel to immersion foot, may be manifested by Raynaud’s phenomenon or by coldness 
of the parts persisting for hours after return from a cold to a warm environment. It j s 
-suggested, but not proved, that both the delayed warming up phenomenon and the cold- 
. sensitive state may be the result of partial denervation or partial re-innervation of skin 
vessels in the extremities, and the sensitization of these vessels to adrenaline or adrena- 
line-like substances, circulating or produced locally, and possibly to increased sensibility 
to cold on the part of the vessels themselves. 

Summary 


. r summary of main clinical findings and a discussion of the grades of severity 

Atte . vasomotor disorders of immersion foot are described. After a short 

encounter 0 , p er ;' ot j there is a stage of hvpenemia, the duration of which varies from 



Sectional 
page 25 


Proceedings of the Royal Society of Medicine 


Vol. XXXVI 
523 


Section of Obstetrics and Gynaecology 

President — Dame Louise McIlboy, D.B.E., M.D. 

[April 16, 1943] 


DISCUSSION ON ANAESTHESIA AND ANALGESIA IN 
OBSTETRICAL PRACTICE 

Dr. J. E. Elam said that methods of anaesthesia and analgesia must be capable of use 
under any conditions. Distinction should be made between anaesthesia and analgesia. 

Further investigation is needed to find drugs suitable for premedication. The 
advantages of potassium bromide and chloral are noted because this mixture is safe 
to administer and reliable in its action. Thirty grains of each are given early in labour, 
apprehension is relieved and the patient frequently sleeps between the pains. She is 
more co-operative when an inhalation analgesic is started and the analgesic itself is 
more effective. Potassium bromide and chloral can be administered by midwives. 

The disadvantages of barbiturates arc that one cannot predict how the patient may 
react to their administration: some patients become so sleepy that they will not co- 
operate with the attendant in the latter stages of labour: some patients become wildly 
excited and greatly add to the difficulties of the attendant. Some observers consider 
that barbiturates may depress the respiratory centre of the infant. Barbiturates could 
not reasonably be administered by midwives. 

Anesthesia . — When required before labour, the patient should be calm and every 
care should be taken to make the anaesthetic as pleasant as possible. 

During labour for obstetrical operations gas-oxygen-trichlorethylene sequence had 
bcen-found valuable, and especially so for Caesarean section. 

Dr. Elam stressed the advantages of the Oxford vaporizer for obstetric practice — tri- 
chlorethylene-ether mixture 25% to 75% is used in this vaporizer which could be used 
as a very safe and simple anaesthetic machine under any conditions in this country. 

After the induction by the doctor, the midwife could safclv continue the administra- 
tion. 

He went on to say that in analgesia, the midwife was the essential factor, as doctors 
could not be present at all labours or all the time in some labours. Midwives must never 
be asked to carry heavy apparatus. Machines or gas cylinders could be sent to the 
bouse before labour was due. Minnitt’s gas and air technique had been found satisfactory 
but its success depended on attention to details. Sedative drugs were useful early in 
labour, particularly potassium bromide and chloral. Trichlorethylene analgesia had 

- found to give satisfactory relief from pain but much further investigation was 

Three points were stressed: (1) Need for investigation for more suitable sedative drugs 
ear, y in labour. (2) The immense value of the Oxford vaporizer for ana:sthesia and 
analgesia. (3) The possibility of the extensive use of trichlorethylene analgesia. 


Professor Andrew M. Claye said that up to the outbreak of war he had favoured the 
ombination of intravenous pernocton/a barbituric acid derivative, and scopolamine, for 
icvmg the pains of labour. This was in many ways satisfactory, but on this occasion 
a c .I! r ' l P°. sc d to indicate its unsatisfactory features, i.e. a high interference rate (27-5 


. ). 
mildly 


pains of labour, 
posed to in 

as {!® h - ibHdence of troublesome restlessness (20%) and a large number of 
sec ' ^ latcc * Rubies (32-5%). Latterly he had used Minnitt’s gas and air apparatus or 
results ant * c ^ ora ^ ’ n tlie earlier stages, and a little chloroform at the end, with better 

Aug — Obstf.t, 1 
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observations, and they could hardly he taken seriously in a disease which is notorioush 
likely to recover of its own accord. One author, Lawen, reported that he obtained no 
beneficial results. Orloff of Archangel published a paper in which he claimed to hate 
protected the tails of rars completely by novocain injection of the proximal ends six 
hours after freezing, but his paper contained many points wide open to criticism, for 
instance he used a method of freezing by which standard results could not be obtained. 
Dr. Greene used a method of freezing by which standard damage could be done and ie 
had failed to do any good by novocain injections of the tails of mice. He hat a so 
experimented on human volunteers, and had produced small areas of frost-bite on 
forearms, surrounding one side with novocain and leaving the other as a contro. 1 
others he had frozen small areas on the fingers and had given a median and ulnar n “ 
block on one side. Neither method had significantly affected either the onset of is t: o 
or the ultimate damage. With the assistance of a surgical colleague, he had frozen 
hind limbs of a few cats with carbon dioxide and acetone and then had done a ^ 
sympathectomy on one side. Either complete recovery or equal damage occurre .^ 
did not want to lay too much stress on these few experiments, but he would he Mir P ^ 
if further work contradicted them. The method seemed to be based on a in IC S- . 
mander Ungley’s work showed that the cold had performed a postgang! home s) F ^ 
tomy. Therefore, until regeneration began, nothing would happen as a resu 0 0 f 
interference, whether this was preganglionic or postganglionic. In the later *8^ 
cold sensitiveness, which corresponds to that of partial renervation, there ml E 1 somet j n]e s 
point in turning a postganglionic into a preganglionic sympathectomy, it " a * . mieht 
said that an increase in the calibre of the vessels, supposing this to be p°s ’ eaU ally 
dislodge a stasis column and so free the circulation to distal tissues, but it mg ^ 
well be argued that an increased arterial supply might increase transit a io sccn 
damaged vessels and so do more harm than good. However, patients we « , ^ 

before dilatation was already maximal, and there was a mass of en en 
gested that it was at that stage that most of the acute damage was done. 


Sir Thomas Lewis spoke of the enterprising way in which the present Ting 

tunity w'as being seized and of the importance of the observations i Unglev, 

made on immersion foot, observations which Professor Learmonth, o ‘ , s n0ff 

and Dr. Blackwood had so interestingly displayed He emphasized that tne ^ 
in these and correlated observations abundant and direct evidence th« L-Lter the 

damages the tissues of immersed limbs; that the damage is proved to be g , 

, & , i .u. nf r-nld- and that sooner or 


damages the tissues of immersed limbs; that the damage is proved to dc s the 
longer the exposure and the greater the degree of cold; and that soone ' reV j 0 us 
damage affects all tissues, skin, muscle, blood-vessels and netves. From ■ J se jike 
speakers had said, it affects the vasomotor nerves and leads to paralysis 

other nerves. , , . t ; m nortant to 

In considering sympathectomy as a remedy for immersion foot it - recovery; 
realize that this seems to have been advocated chiefly for a particular P ha - recover)’, 
not for the initial hot phase, but for a rarer and algid phase of later P“ as - ar rery 

In some such cases there appeared to be evidence of a spasmodic state or t ‘ was 
of the limb. Both here and in thrombosis of the vessel, decortication or art ' 3 ble 

also being advocated, and the hypothesis put forward that these precedures arc 
of breaking down a reflex constriction of collateral vessels. • su di a 

It should be recognized that there is no physiological sanction for prop c ])£ . an 
reflex The fact was that releases effected by arterectomv would, if conl ' n " ' f hvp o- 
important addition to knowledge and would be acceptable as such, t rI ' c T ect '' e f > ‘ m I 
thesis; but the hypothesis put forward wpuld require physiological sanction or p 
this it could not yet be said to have received. 
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{May 21, 1943] 

Phases of Maturation, Fertilization and Early Development 

in Man 

By W. J. Hamilton 

(Anatomy Department, St. Bartholomew’s Hospital Medical College, London), 

Gladys H. Dodds and Josephine Barnes 
(Obstetric Unit, University College Hospital , Loudon ) 

A method for obtaining and photographing living ova was discussed. 

An unsegmented human tubal ovum at the stage of the second maturation spindle was 
recovered on the I7th day of the menstrual cycle. The previous menstrual cycle to that 
in which the ovum was recovered was of 30 days* duration. The ovum was surrounded 
by the corona radiata cells and the zona pellucida appeared as a structureless membrane. 
The light yellowish, refractile vitellus completely filled the zonal cavity in the living 
ovum. On histological section the second maturation spindle is present. 

A second ovum was recovered on the 16th day of a presumed 28-day cycle. The 
ovum was free from cumulus cells and many sperms were seen in the zona pellucida. 

. The third specimen, an embryo partiallv implanted in the uterine endometrium, was 
found after hysterectomy on the 25th day after the beginning of the last menstrual 
period in a woman who had a cvcle of 28 days. The embryo, partially covered by uterine 
epithelium, projected as a small elevation from the posterior uterine wall. The tropho- 
blast is differentiated into a cvtotrophoblast and a syncytiotrophoblast; the latter is 
thickest over the embrvonic pole of the chorionic vesicle. An amniotic cavity is present 
and a yolk sac is in the process of formation. The embryo is estimated to be 10)4 days old, 
Tire time of ovulation in woman was discussed. 

[A full account of this paper appears in the Journal of Obstetrics and Gynecology,- 
5°, 241, August, 1943.] 

DISCUSSION ON THE PRESENT POSITION OF THE LOWER 
SEGMENT CESAREAN OPERATION 

Mr. C. McIntosh Marshall : In the following remarks I wish to be clinical rather than 
academic. Nothing has vet happened to disturb my own faith in the transverse lower 
segment intraperitoneal operation provided that in suspect or infected patients rite 
weision is made really low, sutured with the greatest accuracy and placed retrovesicallv 
a ' the end of the operation. With the use of local anesthesia, a full employment of 
glucose, plasma, and blood infusions, sane and timely treatment of post-operative shock, 
iicus, and infections with the great means now at our disposal, the mortality need only 
be minimal. The rival operations: Hvsterectomv for the infected patient has not been 
unusual in certain American and Continental clinics; but it is not an absolute safeguard 
against peritonitis and I feel that many uteri have been needlessly sacrificed for the sake 
°f a very few patients who may possibly, though it can never be proved, owe their lives 
,0 such a radical procedure. But we in this country must at least notice the extra- 
perttoneal procedures (Latzko, Waters, Ricci) and the advantages they may yet have to 
offer. Cosgrove and Norton (1942) using the two former methods had a mortality of 
only 1-9% j n 209 operations in patients who had all been in labour more than twenty- 
”Uir hours, with membranes ruptured, and had undergone many vaginal examinations, 
‘heir results can be profitably compared with those in a similar group of operations to 
■ * presented by Miss Mayeur. Ajuesthesia: Nothing has occurred since 1939 to shake 
y'e conviction I so firmly stated then, that local anesthesia is by far the safest method 
Cesarean section. Manahan (1942) states that among 38 deaths 4 were due to 
anesthesia, Mohler (1943) admits that in 11 deaths from shock in 1,322 operations he 
rannot by sure that the anaesthetic (gas and ether) was not the responsible factor. It is 
“D* opinion that in 1,612 sections in 'the Liverpool Maternity Hospital between 1932 and 
u anesthesia was the cause of death in 0-4 I cannot too strongly urge the wider 
se of local anesthesia in at least all those patients who for one reason or another are 
egarded as poor risks. I earnestly recommend those who are doing large numbers of 
ections to consider the literature that is rapidly accumulating on this form of antes- 
Grc '\n| CCk * Gordon. Holland, Marshall and the many contributions bv DcLce and 
rccnhiH, et ah). Placenta prarvia : I have now been able to deliver by the lower segment 
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He summarized recent American work on the effect of analgesics and anesthetics on 
the infant. He thought that Schrcibcr, who maintained that brain damage could often 
be ascribed wholly or in part to the use of analgesics, had not proved his case. He agreed 
with Kotz and Kaufman, who attributed such brain damage to faulty obstetric manipu- 
lations rather than to drugs. The Americans had shown that nitrous oxide in mg 
concentration (85% or more) caused anoxaemia to a degree that was dangerous to the chi • 
Ether and ethylene and nitrous oxide in lower concentration did not appreciably a ec 
the incidence of asphyxia. Cyclopropane also appeared safe. Chloroform did not a « 
oxygen saturation in the foetus, hut was not advised because of its toxic effects in 
mother. Of the analgesics, morphine was the least safe, and there was a lair y 'a 
incidence of asphyxia with paraldehyde. The barbiturates in common use ia 
harmful effect on the foetus. . . . , 

He concluded by saying that the safest analgesic was gas and air, as gnen m i £ 
and similar apparatus. It a more difficult method were chosen, then us user mus *4 ^ 
the necessary skill : when this was attained disaster was avoided. He nope ‘ 
intravenous analgesic would be discovered which lacked the disadvantages o p 

Dr. Dick Read spoke of the relief of pain in uncomplicated labour. He ^'rfeited 
routine use of anaesthetics and drugs because a high percentage of women n 

nor needed them. ,, , understood 

The causes and manifestations of the pains of labour were not gen ■ ■ , , tQ be 

by obstetricians. There was no evidence that natural childbirth was aes b used 
painful. Midwives attended 70% of normal deliveries in the country, ‘ nil normal 
no anesthesia. The teachers of midwifery, however, attended less than o 
deliveries. Practically all their patients had anaesthetics and drugs cn . The 

The statistics of midwives compared favourably with those of ™ , best W ay to 
distress of labour was due to the pain-fear-tcnsion syndrome,. {car 0 f child- 

relicve pain was to break down the vicious circle of that syndrome i d body 

birth was destroyed by education and instruction and tension ^ inter . 

relieved by the teaching of relaxation, normal sensations of P art « ri |“ n ier and safer 

preted as agonizing. Pain was the interpretation of stimulus. It 'as eas. 
to introduce for the relief of pain a mental process than Juries "" d h ‘? d 

Such preparation for labour was being earned out in many an ena al chr > ■ n 

proved its value. If pain was minimized in this way, a discreet - unbe arable 

the first stage and gas and air in the second, was sufficient to 

discomfort, with little danger either to mother or child. w use should 

All women should have “self-administered apparatus within their , conduct 

they have any pain, but women who were well informed m the pbenome a and 
of their own labours frequently preferred to have their babies naturally, without 
of either anesthetics or analgesics. 

Miss Lucy B. Young (Supervisor of Midwives, Middlesex County Council) 
use being made of gas-air apparatus by midwives in practice. 

Mr. R. H. Paramore referred to the advantages of spinal anesthesia in ob.t ^ 

Dr. A. Freedman reported on the administration of trichlorethylene and air to 
patients during labour. 

Dr. B. A. Sellick reported on 251 cases of labour in which the anesthetic used «■ 
intravenous pentothal. 

Dr B. Gallen reported on 75 cases in which a new analgesic, viz. pethidin 
chloride' was used during labour. >onal 

TES.IcL „««hed » .h. 

, nr Dick Read said that he did not expect to persuade those who n. ‘ ^ 

In reply. Dr. Dick Hevi in in Ja bour. Those who had seen it and pr. 

witnessed this method wn uld how ever like to invite those present either to 

k needed no perienced' ft or to make themselves famine with the ; techt.^ 

with women who h ad t '. p Hed the metho d in fifty consecutive cases, they 

He believed if they the uses of new anrestlietics, drugs and indue 

be less anxious to e. p 
apparatuses. 
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spinal anaisthesia. One mother died (infective endocarditis) and two infants (prema- 
turity). Toxxmws of pregnancy: In 41 patients with pre-eclampsia, chronic nephritis, or 
hypertensive disease, there were no deaths and the foetal mortality was 14 63%. Two 
mothers suffering from acute yellow atrophy died, but the infants survived. Local 
anaesthesia was used in 25, inhalation in 6, spinal in 12. Suspect and infected patients: 
The practice of the hospital in regard to this group is easily defined. If it is thought 
that the strain of. vaginal delivery will be fraught with grave mechanical difficulties or 
that the risk to the life of the child will be more than minimal then the abdominal route 
is chosen, irrespective of the duration of labour, the condition of the membranes, previous 
vaginal interference or the presence of suspected or declared infection. Approximately 
half the patients had fever at the time of operation. In this group were 296 operations. 
Eight mothers died, a m.m. of 2-70%. The f.m. was 7-43%. Maternal morbidity was 
42-90%. The maternal deaths were due to general peritonitis (3), aspiration pneumonia 
(1), septic thrombophlebitis (1), post-partum hemorrhage (1), shock following operation 
for relief of faecal fistula some two months later (1), perirectal suppuration from perfora- 
tion with an enema nozzle (1). Of the cases in this group 271 patients were in labour 
more than twelve hours, 128 were in labour more than thirty-six hours. Operation had 
been preceded by surgical induction of labour (35), artificial rupture of membranes (17), 
attempts to deliver with forceps (22, no deaths), attempted version, &c. (10). The 
maternal mortality- in this group was 2-38%. 

In the entire series local anaesthesia was used in 365, inhalation in 383 and spinal in 430 
instances. 


Professor Munro Kerr : My confidence in the classical incision for Caesarean section 
was shaken when there was brought into my ward a case of rupture of the uterus through 
the scar of a previous Caesarean section performed in the classical manner. Following 
this there cropped up cases in which the scar was observed to be thinned out at subse- 
quent operation. It was in the second edition of “Operative Midwifery” published in 
*911 that I first drew attention to the insecurity of the classical incision no matter how 
carefully the suturing might be carried out; and suggested that another region of the 
uterus might have to be selected for the incision. A year or two later I performed my 
first lower segment operation. 

I was, of course, familiar with the writings of Kehrer and Frank and Latzko, Doderlein 
und Sellheim, but at that time the particular technique each employed was primarily 
directed against infection, while my concern more particularly was with the insecurity 
scar in the classical operation. 

The work which helped me most in devising my technique was Barbour’s “Anatomy 
ut Labour”. This classic in obstetrics is a study of the parturient canal during labour 
based on frozen sections of women who died during labour or the puerperium. There 
)'ou can see illustrated the exact anatomical conditions of the parturient canal at all 
stages of labour. It seemed to me obvious that the lower segment must be the ideal 
Slte for the uterine incision — a thinned-out wall free of larger vessels with a special 
arrangement and distribution of muscular and fibrous tissue and easily covered with 
Peritoneum. These figures from Barbour’s monograph and in other papers published 
rnostly in the Transactions of the Edinburgh Obstetrical Society directed me not only 
o the site of the incision but to the direction in which the incision should be made. I 
beyer have employed the vertical incision — because on anatomical and surgical grounds 
*t is obviously inferior to the transverse incision. 

’ u m 7 m ' n< * only objection that can be urged against the lower segment operation 
! s that it is sometimes a little more difficult to extract the child and consequently an 
injury might be done to it by an inexperienced operator. [Some pictures were then 
hown on the screen illustrating the advantages of the lower segment operation on both 
anatomical and surgical grounds.) 


r Ealkiner ; Since 1926 the lower segment sections have been regularly 

^ported in the Rotunda Hospital Reports. Between the years 1926 and 1942, 679 
opcrat'io " CI " C P er ^ orraet * ‘ n hospital and of that number 412 have been lower segment 

ncrf 10 m a tcrnal mor tality is just under 3% for these 412 operations. Personally I have 
death™ a * ^°"' er segment sections since 1940 and there has only been one maternal 

.Jr an “ that death resulted from pneumonia from which the patient was suffering 
previous to operation. S 

delive ■ < r° ^ ,assica * sections but reserve the operation for cases where rapid and easy 
Pran-h'' the fo=t . u . s is particularly necessary. Up to last year I had dealt with placenta 
L' „ cases requiring section through the upper segment but have now adopted the 
er segment route. 
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operation in the Liverpool Maternity Hospital 56 patients with placenta prrevia without 
maternal mortality. For the best results the watchwords should be — no delay, use local 
anesthesia. In many instances (34 in my series) the typical history, the character of 
the blood lost, and the abdominal signs warranted the diagnosis of a central or partial 
placenta pnevia without recourse to a digital examination and its well-known disadvan- 
tages; m 31 of the 34 cases diagnoses so made were proved correct. If the above advice 
is followed transfusion will be rarely necessary. Post-operative complications: Qesarean 
section is an operation in which the risks are liable to be cumulative. They must be 
faced at least once and possibly two, three or even four times. There are only two to 
which I refer here; they' are ileus and dehiscence of the abdominal incision and both, 
though rare, will appear on several occasions among any' large series of sections. If ileus 
does not yield to the stoppage of all intake by the mouth, gastric svphonage and intra- 
venous glucose drip, then I have never been failed by' the passage of the large stomach 
tube, liberal lavage, and die passage of two ounces of castor oil down the tube; even with 
the greatest degree of distension and distress the bowels have always acted widiin eight 
hours. Concerning dehiscence of the abdominal incision I wish to direct attention to the 
pathognomonic sign that the parietal peritoneal suture has given; it is a profuse sero- 
sanguineous discharge which rapidly soaks the dressings, and stains them character- 
istically' — a pinkish red centre with a straw-coloured serous surround. Even if the super- 
ficial layers of the incision remain intact, these patients, if followed up, will eventually 
show an incisional hernia. The sign is a warning and deserves more attention than it 
has received. „ 

Slides shown : Uterus excised following fourth operation, showing how “lower segment 
in the early puerperal uterus is mainly a feature of die anterior wall; two placenta: with 
intact amniotic sacs from cases of placenta prtevia in which the infants had been 
extracted through centre of placenta. Films shown : Use of the Pfannenstiel incision m 
extreme obesity with abdominal apron of fat; miniature lower segment operation on 
26 weeks uterus; the pathognomonic sign of dehiscence of the parietal peritoneal memo 
with typical staining of dressings; resulting incisional hernias in two such patients: fin* J 
a colour film of the various ways of opening lower segment and delivering the mum 
to demonstrate simplicity', small amount of bleeding, and that in many instances 
incision can be completed without rupturing membranes. 
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Miss M. H. Mayeur : In the Liverpool Maternity Hospital between 1932 and L > 
1,178 transverse lower segment operations were performed by' 12 operators. The mater ■ 
mortality (m.m.) is 1-36% and the foetal mortality (f.m.) 6'54°' 0 . The operations a^ 
considered in several groups. Patients of favourable omen: all the 646 were in g° 
physical condition, and the operation was performed before, or early after, the on 
of labour. The chief indications were previous section, disproportion and/or contrac 
pelvis, obstetric history, &c. The m.m. was 2 (0-31%) and the f.m. 3-73%. The caus 
of the maternal deaths were staphylococcal septicemia (I), post-operative h®rnorrnag 
and shock (1). Placenta praevia: There were 124 operations, only one classical sec 
being performed for this condition in the last five years. Local anaesthesia was u sea * 
65, inhalation in 20, spinal in 39 instances. The m.m. was 3 (2-42%) the f.m. 

One death was due to post-partum haemorrhage, one to diabetic coma, and the tm 
occurred in a patient who had had repeated anaesthetics, many vaginal examinations an 
treatment by Willett’s forceps. Only five patients (4%) required transfusion before ^ 
nfter operation while of 113 patients treated by other methods transfusion at sonic tm 
or other was necessary in 12-8%. Apart from vaginal examinations (71 patients) the 
was previous interference in eleven, Willett’s forceps (2), vaginal packing (3), attempt 
stomach tube induction (4), artificial rupture of membranes (2). Heart disease: Th« 

1 General agreement concerning the best treatment of pregnancy complicated by 
is no g 8 decompensation; but whenever section is performed on this indication 

degree of ‘ ‘ d on t hc great advantages of using local anaesthesia. There were 69 

all the staff f e agreea on c ^ Qut un ^ cr , oca!> § under inha]ation> and 2 2 under 
operations of winen on 
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spinal anaesthesia. One mother died (infective endocarditis) and two infants (prema- 
turity). Toxxmias of pregnancy : In 41 patients with pre-eclampsia, chronic nephritis, or 
hypertensive disease, there were no deaths and the foetal mortality teas 14-63%. Two 
mothers suffering from acute yellow atrophy died, but the infants survived. Local 
anesthesia was used in 25, inhalation in 6, spinal in 12. Suspect and infected patients: 
The practice of the hospital in regard to this group is easily defined. If it is thought 
that the strain of. vaginal delivery will be fraught with grave mechanical difficulties or 
that the risk to the life of the child will be more than minimal then the abdominal route 
is chosen, irrespective of the duration of labour, the condition of the membranes, previous 
vaginal interference or the presence of suspected or declared infection. Approximately 
half, the patients had fever at the time of operation. In this group were 296 operations. 
Eight mothers died, a m.m. of 2-70%. The f.m. was 7-43%. Maternal morbidity was 
42-90%. The maternal deaths were due to general peritonitis (3), aspiration pneumonia 
(1), septic thrombophlebitis (1), post-partum haemorrhage (1), shock following operation 
for relief of fecal fistula some two months later (I), perirectal suppuration from perfora- 
tion with an enema nozzle (1). Of the cases in this group 271 patients were in labour 
more than twelve hours, 128 were in labour more than thirty-six hours. Operation had 
been preceded by surgical induction of labour (35), artificial rupture of membranes (17), 
attempts to deliver with forceps (22, no deaths), attempted version, &c. (10). The 
maternal mortality in this group was 2-38%. 

In the entire series local anaesthesia was used in 365, inhalation in 383 and spinal in 430 
instances. 

Professor Munro Kerr : My confidence in the classical incision for Ctesarean section 
was shaken when there was brought into my ward a case of rupture of the uterus through 
the scar of a previous Caesarean section performed in the classical manner. Following 
this there cropped up cases in which the scar was observed to be thinned out at subse- 
quent operation. It was in the second edition of “Operative Midwifery” published in 
•911 that I first drew attention to the insecurity of the classical incision no matter how 
carefully the suturing might be carried out; and suggested that another region of the 
uterus might have to be selected for the incision. A year or two later I performed my 
first lower segment operation. 

I was, of course, familiar with the writings of Kehrer and Frank and Latzko, Ddderlein 
and Sellheim, but at that time the particular technique each employed was primarily 
directed against infection, while my concern more particularly was with the insecurity 
°f the scar in the classical operation. 

The work which helped me most in devising my technique was Barbour’s “Anatomy 
of Labour”. This classic in obstetrics is a study of the parturient canal during labour 
based on frozen sections of women who died during labour or the puerperium. There 
>'ou can see illustrated the exact anatomical conditions of the parturient canal at all 
stages of labour. It seemed to me obvious that the lower segment must be the ideal 
site for the uterine incision — a thinned-out wall free of larger vessels with a special 
arrangement and distribution of muscular and fibrous tissue and easily covered with 
peritoneum. These figures from Barbour’s monograph and in other papers published 
mostly in the Transactions of the Edinburgh Obstetrical Society directed me not only 
to the site of the incision but to the direction in which the incision should be made. I 
, nc y er have employed the vertical incision — because on anatomical and surgical grounds 
it ts obviously inferior to the transverse incision. 

. To my mind the only objection that can be urged against the lower segment operation 
js that it is sometimes a little more difficult to extract the child and consequently an 
injury might be done to it by an inexperienced operator. [Some pictures were then 
shown on the screen illustrating the advantages of the lower segment operation on both 
anatomical and surgical grounds.] 

Or- Ninian Falkiner : Since 1926 the lower segment sections have been regularly 
reported in the Rotunda Hospital Reports. Between the years 1926 and 1942, 679 
sections were performed in the hospital and of that number 412 have been lower segment 

operations. 

The maternal mortality is just under 3% for these 412 operations. Personally I have 
per ormed 124 lower segment sections since 1940 and' there has only been one maternal 
eath and that death resulted from pneumonia from which the patient was suffering 
previous to operation. 6 

del- . , C ‘° classical sections but reserve the operation for cases where rapid and easy 

_ ''.? r y °f the feetus is particularly necessary. Up to last year I had dealt with placenta 
| ‘ ' Ia cases requiring section through the upper segment but have now adopted the 
er segment route. 
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operation in the Liverpool Maternity Hospital 56 patients with placenta pnevia without 
maternal mortality. For the best results the watchwords should be — no delay, use local 
anaesthesia. In many instances (34 in my series) the typical history, the character of 
the blood lost, and the abdominal signs warranted the diagnosis of a central or partial 
placenta pnevia without recourse to a digital examination and its well-known disadvan- 
tages, in 31 of the 34 cases diagnoses so made were proved correct. If the above advice 
is followed transfusion will be rarely necessary. Post-operative complications: Cesarean 
section is an operation in which the risks are liable to be cumulative. They must be 
faced at least once and possibly’ two, three or even four times. There are only two to 
which I refer here; they are ileus and dehiscence of the abdominal incision and both, 
though rare, will appear on several occasions among any’ large series of sections. If ileus 
does not yield to the stoppage of all intake by the mouth, gastric syphonage and intra- 
venous glucose drip, then I have never been failed by the passage of the large stomach 
tube, liberal lavage, and the passage of two ounces of castor oil down the tube; even with 
the greatest degree of distension and distress the bowels have always acted within eight 
hours. Concerning dehiscence of the abdominal incision I wish to direct attention to the 
pathognomonic sign that the parietal peritoneal suture has given; it is a profuse sero- 
sanguineous discharge which rapidly’ soaks the dressings, and stains them character- 
istically’ — a pinkish red centre with a straw-coloured serous surround. Even if the super- 
ficial layers of the incision remain intact, these patients, if followed up, will eventually 
show an incisional hernia. The sign is a warning and deserves more attention than it 
has received. „ 

Slides shown : Uterus excised following fourth operation, showing how “lower segment 
in the early puerperal uterus is mainly’ a feature of the anterior wall; two placenta wit 
intact amniotic sacs from cases of placenta prtevia in which the infants had been 
extracted through centre of placenta. Films shown : Use of the Pfannenstiel incision m 
extreme obesity with abdominal apron of fat; miniature lower segment operation on 
26 weeks uterus; the pathognomonic sign of dehiscence of the parietal peritoneal incisl .°. 
with typical staining of dressings; resulting incisional hern ice in two such patients; “ na J 
a colour film of the various ways of opening lower segment and delivering the in a 
to demonstrate simplicity, small amount of bleeding, and that in many instances 
incision can be completed without rupturing membranes. 
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Miss M. H. Mayeur : In the Liverpool Maternity Hospital between 1932 and ’ 
1,178 transverse lower segment operations were performed by’ 12 operators. The mater 
mortality’ (m.m.) is 1-36 % and the fetal mortality (f.m.) 6-54%. The operations a^ 
considered in several groups. Patients of favourable omen: all the 646 were in g° 
physical condition, and the operation was performed before, or early after, the on 
of labour. The chief indications were previous section, disproportion and/or contrac 
pelvis, obstetric history, &c. The m.m. was 2 (0-31%) and the f.m. 3-73%. The ca 1 ' 
of the maternal deaths were staphylococcal septicaemia ( 1 ), post-operative htemorrn.g 
and shock (1). Placenta prtevia: There were 124 operations, only one classical sec *' 
being performed for this condition in the last five years. Local anresthesia was 
65, inhalation in 20, spinal in 39 instances. The m.m. was 3 (2-42%) die 8 

One death was due to post-partum haemorrhage, one to diabetic coma, and the tn 
occurred in a patient who had had repeated anresthetics, many vaginal examinations a 
treatment by Willett’s forceps. Only five patients (4%) required transfusion bcforc . 
-.frer oDeration while of 1 13 patients treated by other methods transfusion at some u 
necessary in 12-8%. Apart from vaginal examinations (71 patients) tne 
was previous interference in eleven, Willett’s forcefs (2), vaginal packing fo, attempted 
", a P u. n .u e induction (4), artificial rupture of membranes (2). Heart disease : Ther 
stomach tube mauc the treatmem of preg nancy complicated by some 

is no gen • decompensation; hut whenever section is performed on this indication 

degree of ca , * ,| ie great advantages of using local anaesthesia. There were 69 

all the staff are 15 .4 , vere carried out under local, 3 under inhalation, and 22 under 
operations ot wmen *» 
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forceps or other means of traction. A hand is passed into the opening, the presenting 
part is lifted upwards, while the foetus is delivered by strong pressure on the fundus. 

After the placenta has been removed, two to three mg. of ergometrine are injected 
into the uterine muscle to promote tonic contraction. The uterine incision is closed 
with a series of interrupted stitches, beginning at the upper angles and proceeding to 
the apex, great care being taken to identify the lower edge of the incision and the cervical 
canal. The peritoneum is closed by a continuous stitch as the series of clamps are 
removed. The peritoneum, at the fundus of the bladder, is caught up with two or three 
turns of catgut and anchored to the suture line in the parietal peritoneum. The 
abdominal incision is closed in the usual manner. 

If the case has been one of potential infection, the extraperitoneal space may be 
soaked with glycerin before the uterus is opened, and dusted with sulphanilamide powder 
before the abdomen is closed. 


[June 18, 1943] 

A Case of Pregnancy Complicated by Convulsions due to 
Cysticercosis Cellulosae 

By Norman H. Ashton, M.R.C.S., L.R.C.P. 

( Director of Pathology, Kent and Canterbury Hospital) 

Cysticercosis in England is of itself an uncommon disease but the great interest of 
this case lies in its association with pregnancy, for in addition to the fits the patient 
also had albuminuria so that her condition superficially resembled eclampsia. It is 
probably the first case of its kind to be reported in this country. 

Historical note . — In 1933 Colonel Mac Arthur directed attention to the occurrence of 
cysticercosis celluloste in Service men returning from abroad. He concluded his paper, 
(Traits. R. Soc. trop. Med. Hyg., 1933, 26 , 525), by saying that “the onset of epileptic 
seizures in a previously normal adult during or after residence abroad, should suggest 
the possibility of this condition”. 

•4 Etiology . — “As is well known, the cysticercus or bladder worm stage of Trent a solium 
normally develops in the pig, and infestation of man by the adult tapeworm is due to 
eating pork thus infected. Occasionally, however, man serves as the intermediate host 
through the accidental ingestion of tapeworm eggs, and the resulting embryos show a 
peculiar predilection to invade tlye'brain. Although the beef tapeworm, Trcnia saginata, 
is a much commoner parasite oFTfian, there appears to be no satisfactory record of 
human cysticercosis due to that helminth” (MacArthur). 

Case report. — Female, aged 43. Admitted to Kent and Canterbury Hospital, March 
1943, in the eighth month of her sixteenth pregnancy, there having been thirteen normal 
labours and two abortions. She was in a semi-comatose condition and was having typical 
e pilcptiform fits about every fifteen minutes. She had not vomited. No history was 
then available so that eclampsia or status epilepticus had to be considered. 

On examination . — Stuporose and sweating profusely. Pulse 96 and of good volume. 
The blood-pressure was 130/90. Pupils equal and regular. There were no retinal 
haemorrhages and no papilloedema. It was not possible to obtain the reflexes as the 
patient was uncooperative and moved about continuously. The respiratory' and cardio- 
vascular systems were normal and there was no oedema of the sacral rdgion or of the 
ankles. Eight months pregnant; presentation normal. Urine: albumin present, but a 
microscopical examination revealed no abnormality; blood urea was normal. 

Idiopathic epilepsy, therefore, seemed the most likelv diagnosis and she was given 
intravenous luminal. Fits continued at hourly intervals, there was no return of conscious- 
ness between attacks and she was incontinent. Two days after admission she went into pre- 
cipitate labour and was delivered of a normal male child but unfortunatelv collapsed 
■uier a severe post-partum haemorrhage and died before a transfusion could be given. 

Post-mortem. — The first abnormality to be noted was the presence of two small evsts 
°n the anterior surface of the heart. The liver and kidneys showed no evidence of 
eclampsia. In the brain numerous small nodules were seen scattered over the surface, 
and cut section showed them to be thick-walled and about the size of dried peas, situated 
either in or just outside the grey matter of the cortex or basal ganglia The evsts were 
n0t The diagnosis of cysticercosis was now ouite clear and the muscles were 

carefully examined. Calcified cysts were found embedded in the muscles of the upper 

Aug. — Obstkt. 2 
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The technique used has been : General- anesthesia. Catheterization immediately prior 
to operation. Subunihilical mid-line incision. Careful packing off of the intestines. 
Insertion: of a large Doyen's 'speculum. Transverse incision of the peritoneum at a « 
reflection.. Pushing down of the bladder. Transverse incision of the uterus tut scap^ 
down to membranes. Enlargement of incision with scissors. Delivery or tie ■ > 

with hand if possible, alternatively by one blade of the forceps used as a tec is, . 
applying forceps. -Very' occasionally a moulded head which has descended ion m 1 
has had to he pushed up bv a second assistant who introduces a hand into t ie , ' a j ’ 

When the baby is delivered: Pituitary extract (10 units) is injected into ^ 

muscle. The angle stitches are very carefully inserted and the wound in ,he VV" dml0U5 
The placenta is then delivered. The uterine wound is closed in two layers "j rue that 
catgut. The visceral peritoneum is then closed over the uterine wound, a fe 1 ^ tbe 
no sponge is covered over in so doing. A careful watch on wipes is nece.. . 
wav through in this operation. The abdomen is then closed. 1t ive treat- 

Before the patient leaves the theatre the problem of the immediate pos P ‘ t hen 
ment is discussed. Oxytocics, salines, blood transfusion or cliemotn ■ p. 
ordered if indicated. 

Mr. C. Scott Russell : As mortality from Caesarean section lias now bec .V ed “ e C ^°The 
region of 1 %, attention must be directed to maternal morbidity in ’ ie «i - and 

mortality figures must not now be used as the yardstick by w lie i nlor tnlitv will 

improvements in technique are to be assessed As morbidity mipro , .o ^ p]acent a 

decrease. I deprecate Mr. Marshall’s rather free use of Caesarean ^ nd P a wider 

prrevia; this condition is one which tends to be overtreated. 1 " ol . . opera tion. For 
use of simple rupture of the membranes except for cases clearly requiri enabl i ng 
these the lower segment approach gives good exposure P‘®“ *‘ ach ‘ which cases 

the surgeon to decide more easily than with the upper .e ? n PP. t e placenta 
require packing, tearing the lower segment rather than cutting is of aah.e 1 

is encountered underneath the uterine incision. 


Professor Andrew Claye (Summary): I think the time i is Il P**°*™ “h^Holland and 
inquiry into the results of Ctesarean section, similar to that conductL . 

Kerr in 1921 (/. Obstet. Gyntcc., 28 , 358). 

The risks and advantages of the lower 

correct perspective; specially good results Dy “T t ’he "lower segment scar 

less satisfactory results have remained unreported. Rupture 1 qhouId a l s0 coyer 

is probably a rarity, but one has been seen in Deeds. The mqttir. b d er to arrive 

the classical operation, and a large body of statistics be made available in 
at a clear conclusion. . 

Dr. J. Lyle Cameron : Lower segment Cxsarean section by with the 

The procedure has all the advantages of the lower segment P^y^ thc ingr ess 
additional benefit of exclusion of the peritoneal canty This would 


id advantages of ’the ’lower segment operation are not ^ “'^/““ubfislied: 

tivey specially °P e ^ n *£ r ^ e ‘i 0 wer segment f car 


IV. 11*“’ • . 

of septic material into tne pernu..c»« y.«w V ,i,„p r A e s which might M 

therefore render it more widely applicable, especially to those ca. 1 with the 

considered potentially infected, such as those which have been g j pulations have 
waters drained away for some time, and upon whom intra-utenne mar j ^ 

been madentiai sf Q £ t]le 0 p era tion are as follows: the skin, fat ^and can -ied 

the abdominal wall are divided in the mid-line, starting below the »mbd.c ,hc 

hTVe” x-. - - 

tat & SraS 

toncum be ^" h * pushed well downwards and held with a retractor. The sen . 

clamps keep the R^^dTupLirfs^with the left hand, while the lower uterine seg- 
The foetal head is 1 onened bv a V-shaped incision, with its apex well ° 

ment now freely exposed, P - extending well medial to the uterine ' CS - C T 

ss* V ^ viSOTew- w *«- *• -»•*— 

This opening is - fre ‘ 1 
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locate the disaster and take steps to remedy it. The appendix was often greatly raised, 
sometimes as high as the rib margin. 

He referred to those cases in which an acute precipitation of cholesterol sand or dust 
occurred in the gall bladder. It caused acute agony. The proper course after emptying 
the uterus was to open the gall-bladder, evacuate the sand, wash it out clean and sew it 
up again. Intestinal obstruction with advanced pregnancy was a very serious thing and 
here again as a rule the uterus should be emptied as the first step in the operation. He 
recalled a case where forty-eight hours after delivery the patient rotated her entire small 
intestine as one huge volvulus. 


Mr. V. Zachary Cope said that acute abdominal disease in women differed from that 
in men by reason of the presence of the female generative organs and the extra path of 
infection. The chief svmptoms — pain, distension, muscular rigidity, vomiting — varied 
slightly in the two sexes. Pain in most gynecological conditions started in the hvpo- 
gastrium but might shift upward: in most conditions in the male the initial pain was 
central but might shift to the lower abdomen. 

Distension was less common in gynecological conditions. He had, however, known a 
surgeon make a mistaken diagnosis of intestinal obstruction in a case which was really 
one of uremic distension and vomiting, consequent on a nephritis due to the taking 
of lead with a view to the procuring of abortion. The urine should always be tested for 
albumin. Rigidity was not found so early in cases of peritonitis starting in the pelvis, 
eg. salpingitis and pelvic appendicitis. Voluntary muscular rigidity was more common 
in nervous women. Vomiting was quite frequent in pelvic peritonitis, ovarian cyst or 
fibroid with twisted pedicle, and in severe dysmenorrhma. More than two-thirds of cases 
of hypogastric pain in women were due either to appendicitis or adnexitis. The common 
diagnostic problem therefore was to distinguish between these conditions. If the appen- 
dicitis was typical there was little difficulty, but when there was no initial central pain 
appendicitis might be very difficult to differentiate from salpingitis. Moreover it might 
be almost impossible to be sure whether a tender lump on the right side of the pelvis 
"as a subsiding appendicular inflammatory mass or a pyosalpinx. Severe dysmenorrhcea 
when accompanied by vomiting could be taken for a more serious condition. On the 
other hand a recent case of sigmoid volvulys in a girl of 18 gave rise to spasmodic pain 
felt in the lumbosacral region and made him think at first that he was dealing with 
severe dysmenorrhena. 

Severe pain, more often on the right side, might accompany ovulation and closely 
simulate appendicitis. When an ovarian cyst or fibroid twisted on its pedicle the pain 
and vomiting might be severe but a tumour would be felt. Diverticulitis was protean 
m its manifestations and must always be considered in inflammatory conditions of the 
lower abdomen in women. Pneumococcal peritonitis might also occur though rarely in 
adult women, and with its pain, vomiting, distension and absence of rigidity might 
simulate intestinal obstruction. 

Intra-abdominal hemorrhage might result as a consequence of the rupture of a tubal 
gestation, but it might also follow from the rupture of a graafian follicle or corpus 
hemorrhagicum. One must always recollect that such bleeding might be accompanied 
by pain on top of the shoulder (phrenic shoulder-pain). The signs of anemia were not 
always so evident because of the make-up so prevalent to-day. 

With regard to treatment Mr. Cope said that acute salpingitis could usuallv be 
treated conservatively especially now that we possessed drugs which had a specific action 
pn the gonococcus. If the abdomen were opened and an early acute salpingitis found 
■t was not necessary to remove the fallopian tubes. As a general rule he treated cases 
°f acute abdominal disease in the pregnant woman much in the same manner as if she 
"ere not pregnant. The life of the mother was the more important. In most cases the 
pregnancy continued normally. 


Mr. L. Caraac Rivett said that he had seen a case of carcinoma of the rectum and 
another case of intussusception in a woman of 40, to both of which he was called on a 
diagnosis of twisted ovarian cyst. In each case a tense, tender mass could be felt by 
abdominal and vaginal examination. 

He had seen several cases of tubercular peritonitis which had simulated twisted ovarian 
cysts. Sometimes the differential diagnosis was very difficult because it was not possible 
t0 S et a correct history'. For some reason which he had never been able quite to make 
out a woman frequently failed to notice a large tumour in the abdomen, so that when 
, case came for examination a tumour as large as a football was found and no history 
as torthcoming as to how long it had been there. If it was tubercular peritonitis 
naergomg an exacerbation of activity, operative interference would produce an acute 
nuharv tubercle which was likelv to be fatal. 1 C 
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arms, thighs and in the pectoral region. X-ray photographs were taken to demonstrate 
that this condition could have been diagnosed in life. 

Section.';. — Brain : Showed dead degenerating 
cysts, tlie contents of which were necrotic but in 
some of them the situation of the scolex could - 
identified. The host capsule consisted of two la\er> 
of fibrous tissue, an area of cellular reaction and a 
zone of limiting gliosis (fig. !)• Muscle: Here i t 
evsts were fusiform owing to the effect ot mu- 
contraction. Sections clearly show the three encap 
sulating zones. , 

Pant history. — Her husband, a soldier, revealed 
that she went widi him to India in 19-9 an 
there to Burma in 1930. In 1931 she had n ■ 
fit, having been perfectly well prior to that • 
This was at the age of 31 and two years a 
arrival in India. After this attack she had epUep 
form fits about every month and they nere < w 
worse during her labours subsequent to • 
times she became paralysed down one SI , ]v 

times she lost her sight or speech and oc . . 
her memorv failed. For twelve years she ■ ._ 

treated bv'Armv specialists, psvchiatri.t . P -; q _ 
cians and’ obstetricians but the diagnosi ^ 
pathic epilepsy was never for one moment n . 
The X-rays showed how easily the correct iagnw 
might have been established had the 
been borne in mind. ,; ve 

Treatment of cysticercosis celhilosx.—iso u _ 
medical treatment has yet been discover . nce 
the indiscriminate use of a parasmcida • the 
,ca " LIU, ‘- mav aggravate the symptoms by all ,° . ° cVSt s 

passage of toxins through the dead cyst' wall and also by the distension o 
which follows the death of the parasite. .... 

I am indebted to Dr. I. H. K. Stevens for tire clinical notes. 

DISCUSSION ON THE DIAGNOSIS AND TR 2^MENT 
OF THE ACUTE ABDOMEN FROM THE GYNiECOLOG 
POINT OF VIEW 

* . . i causes 

Mr. Victor Bonney, opening the discussion, sketched some of the sa | p ; n . 

of acute abdomen as they affected the gynaecological surgeon. As teg. ‘ o( ..j de riva- 
gitis he had ahvavs advocated early operation and though die modeii p did 

fives had somewhat modified his views he still, in the main, held to them, n ^ ^ 
operate on cases where the condition was already obvioush on die m q£ event5 . 

where the symptoms were slight. Ill such he waited and obseired . ; n whom 

All patients seriously ill, all those who presented a defined tumour and . h easy 

the diagnosis was uncertain should be operated, on forthwith He P oint “ ° l , ie al «,y* 
was to overlook a small follicular abscess, and as a preoiution again tsudi fie 
stabbed the ovaries in several places. If an abscess was found it should be op« ^ 
i ■ i„{f t o drain through the tube. He was in favour of drainage t , 0 hy]o- 

pm ted on In the rare condition of solitary ovarian abscess the infection 1 ‘P 
° P eml the symptoms severe and the patients were nearly always quite voung t on ca 
C Pelvic aPPenEs was very difficult to diagnose with certainty and 
Veh there was the possibility of it should be opened at once. Diverticulius 
which there was P cnI sun , e on. The symptoms were very variable 

often presen j t should be remembered that diverticulitis was rare be 

the diagn nfrer 50 The best procedure was as a rule colostomy and d • * . c 

and salpingitis r. e > er f orat ed, the symptoms often suggested some disaster to 

men colic carcinoma p operated on at once. 


FIG. I. — Section through a cyst of Tcenia 
solium from the cerebral cortex. m The parasite 
is dead and disintegrating, and is surrounded 
bv a fibrous capsule and a zone of inflammatory 
re’action. 


When, colic care noma perrorareu, me ^ 

left appendage Hi abdomen and pregnancy, he said that up to six months « 

Speaking of the ac ^ nladc no difference to the treatment but when one 

presence of the pregna * be5 befell a woman at or nearly at full term, the P re -^^ t 
the acute abdominal cat ‘\ ^; cap to diagnosis and treatment. In such he thought t • 
of the uterus was * hc mtrus by Oesarean section and then proceed to 

the first step should be 
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Some Recent Work on the Investigation and Treatment of 

“ Meniere’s ” Disease. 


By T. E. Cawthorxe and C. S. Hallpike 
(From the Research Unit, National Hospital, Queen Square, London). 


Section I. — -Investigation. 

By C. S. Hallpike 

lx a certain proportion of patients in whom vertigo occurs in association with deaf- 
ness, the signs and symptoms are readily recognizable as being due to inflammatory or 
neoplastic processes involving the labyrinth, the VUIth nerve or its connexions within the 
brain-stem. 

When these have been excluded there still remains a considerable group long 
recognized, at any rate in this country, as a well-defined clinical entity and variously 
referred to as Meniere’s syndrome, Meniere’s disease, aural vertigo, See. In these, 
the vertigo is characteristically paroxysmal, is often associated with nausea, vomiting, 
deafness and tinnitus, and occurs in the absence of any other neurological abnormalities. 

The histological changes in the labyrinth in two cases clinically characteristic of this 
group were described in 1938 (Hallpike and Cairns). Similar findings were revealed 
in a third case (Hallpike and Wright, 1939). Since then changes almost identical in 
character have been described in the affected temporal bones of all of six subjects 
examined in Witmaack’s laboratory by Rollin (1940). 

Although certain differences of opinion are likdly to continue as to the precuse 
Kechanism which underlies the essential feature common to these findings, namely the 
endolymphatic distension, and relates it to the clinical manifestations, it seems justifiable 
to regard this work as establishing the morphological basis of this disorder. 

I he clarification of existing views effected thereby takes two forms: In the first place, 
it has been shown that gross organic changes occur within the labyrinth and not in the 
' t"th nerve, and that in type they conform with startling exactness to the state of endo- 
lymphatic hypertension, which had been postulated by Jenkins, Portmann and others. 

In the second place, the remarkable uniformity in all of the cases examined of histo- 
logical changes so peculiar in character suggests that they are due to a specific disease 
process of the labyrinth, and in this way contradicts a not uncommon but quite opposite 
' 1 e "' that the disorder could be regarded as a symptom-complex due to a wide variety 
°1 pathogenic agents acting within the labyrinth upon the sensory elements, their 
'ascular supply or the labyrinth fluids. 

I he present paper deals with certain results of investigations of the clinical features 
°r this disorder which have been in progress at the National Hospital for the last two 
years. 

For the greater part the clinical material has been provided from the Out-patients’ 
'Apartment. All the patients suffered from paroxysmal attacks of vertigo, usually 
associated with deafness and tinnitus. No other neurological abnormalities were present. 
A mood Wassermann test was carried out in the majority and was negative in all. 


The Technique, Results and Significance of the Caloric Tests 
The tests in question are the caloric tests of Barany modified in the light of experience 
and of certain theoretical considerations. The tests are carried out with the patient 
>mg comfortably on a couch, with the head raised 30° from the horizontal. Four tests are 
carried out, two on' each ear, with water at 30° and 44° C. Each ear is irrigated for 
r % sc conds at a constant and fairly free rate of flow. Throughout the tests, the eyes 
e , lXcd in the straight ahead position upon a convenient spot on the ceiling. The 
sultant nystagmus is therefore of the second degree variety and is observed with good 
ur nination from a head mirror at a distance of about 12 in. The measure of the 
Aug. — Otol. 1 
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"o 01 three cases of carcinoma of the ascending colon with very great distension 
o t te etc cum, in his experience, suddenly gave rise to acute symptoms, and were noticed 
tot the first time when these acute symptoms were present, and then the case was 
tag nosed as twisted ovarian cyst. These cases, again, might be very difficult, because 
of course, the twisted ovarian cyst was frequently well up in the abdomen, and not in 
the pelvis at all. When he suspected that the condition was due to something in the 
intestinal tract, he had always adopted the principle of calling in a colleague who was 
experienced in intestinal surgery to deal with them. 

On the controversial subject of 'salpingitis, Air. Zachary Cope had said that the diagnosis 
was usually easy because there was a history of infection, there was the gonococcus, and 
the vaginal discharge; but in his experience patients with acute salpingitis were very 
often endeavouring to hide gonorrhoea, and did not give a true history. 

The onset of salpingitis varied considerably. In a few cases the symptoms appeared 
suddenly and were acute, but in most cases the onset was insidious and gradual. If the 
onset was sudden and acute, so that a woman who was going about her daily occupation 
was suddenly seized with an acute lower abdominal pain, with rise of temperature and 
tenderness, the differential diagnosis as between acute appendicitis and acute salpingitis 
was in his experience not nearly as easy as Air. Zachary Cope had indicated, and in most 
of these cases with acute onset it was almost impossible to make the diagnosis at all- 
in such cases the very best treatment was a laparotomy performed at once, within the 
first twelve or twenty-four hours of the acute onset. The case which gave a history o 
disease and a gradually increasing pain and discomfort in the lower abdomen would he 
treated expectantly, and with the sulphonantides; but the sudden acute onset whtc 
was seen within twenty-four hours called for immediate laparotomy. 

He also wanted to put forward one of the suggestions which he had entertained for 
many years, namely, that appendicitis in the female was best treated bv a mid-hne 
incision. He had seen a good many cases of women who had had lower abdominal pm n 
and had gone to a general surgeon who had made a very small incision, about .34 >"• 
long, and had taken out an appendix which proved to be pathological only when on 
measured it with a tape measure, and the same symptoms had continued after tw 
operation. In such cases he had opened up the abdomen and bad removed chronic pu- 
tubes which obviously had been there when the appendix was operated upon. 


Mr. V. B. Green- Army tage, Mr. Malcolm Donaldson, Mr. K. Vartan and Sir James 
Walton also spoke. 

The President (Dame Louise Mcllroy) in summing up said that it was curious that te 
discussion had turned so largely on the treatment of acute salpingitis. It was often ' er .^ 
difficult to diagnose the acute abdomen and she could not understand why the spea er. 
had not laid more stress on the preliminary examination under an antesthetic. A point 0 
which the late Professor Blair-Bell insisted in a difficult diagnosis was to keep palpating t 
abdomen while the patient was going under the antesthetic and to find out in that «>) 
the last part of the abdomen to give up its rigidity- The patient resisted to the a. 
moment at the acutely tender portion, and probably the hand would locate where 
trouble was. . 

In acute salpingitis she very seldom opened the abdomen. Tubercular tubes, un - 
pus was present, she did not as a rule touch. If one interfered by means of surgic-^ 
treatment in the case of a patient who was tuberculous there was a risk of wakening up a 
old pulmonary focus. Acute salpingitis was a difficult thing to diagnose, even son ? c 
times under an antesthetic. At the operation the tubes were removed, as was often 1 1 
case in years gone by when more radical gynaecology was practised. The P a . tiei J ’ 
usually a young woman, as a consequence was sterilized, and here it was worth while 
remember that gynaecological surgeons were halted by a medico-legal or medico-socio 
logical problem which did not affect the general surgeon. The general surgeon cou 
undertake large operations more or less with impunity, but if the ovaries were remote 
the gynaecological surgeon had to think of possible consequences apart from the inline 
iate welfare of the patient. She herself dilated the cervix and drained the uterus t'U ’ 
a self-retaining rubber tube which she thought was the proper way of draining the tubes- 
With regard to treatment, more stress should be laid on the method of draining me 
te abdomen. She thought it was ideal in a female patient to drain in Douglas’s pouen- 
‘1 n Inna- curved forceps up in the posterior fornix and cut down on that, putting w 

she pu . nm etimes a drainage tube in the hollow of the sacrum. This was pulled through 


gauze u being taken out bv degrees or under light anaesthesia. Drainage wn. 

and left there later oe g^ ^ ' nan £ al mcthod It was a vcrv good mct hod and 

thus induced . <r e neral surgeon should not adopt it more frequently w 

.h-i. ?" “»»■ 
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directional preponderance? (2) How do the caloric tests reveal it? (3) What is its 
practical significance when revealed? 

■ Directional preponderance: The phenomenon of directional preponderance of 
induced vestibular nystagmus was first recognized and described in 1923 by Dusser de 
oarenne and de Kleyn from the results of certain animal experiments. Working with 
rabbits, they found that removal of one cerebral hemisphere led to a facilitation of the 
nystagmic response to any form of vestibular stimulation which produced nystagmus in 
a particular direction, i.e. with its quick component towards the ablated hemisphere. 

riuis, with removal of the right hemisphere, there was an enhancement in the 
responses of the right ear to hot stimulation and of the left to cold. Similarly, with 
rotation, there was an enhancement of the response consisting of nystagmus to the 
right to a cessation of rotation to the left. 

An application of these results to the human subject was described by FitzGerald 
and Hallpike in 1942 who found that directional preponderance did occur in association 
with some cerebral lesions, but that its occurrence and direction were dependent upon 
the involvement of one or other of the temporal lobes'. ‘ 

(2) Alterations of caloric responses due to directional preponderance: In fig. 3 at A 
the normal pattern of the caloric responses is shown again for reference. B shows 


3o ’ c • 1 • 1 H 

I • 1 • 1 • I 

HORA/At 


30°C 

44 ‘ c< C r 

DlRCCTlONAL PRC POND CRANCC TO RIGHT. 





DlRCCTlONAL PRCPONDCRANCC TO LCTT. 

FIG. 3. 


e< :tional preponderance to the right resulting from a lesion of the right temporal lobe, 
• ■ facilitation of the left cold and the right hot responses, both of which • consist of 
ystagmus to the right. With a lesion of the left temporal lobe, there occurs directional 
P eponderance to the left (C), i.e. facilitation of the right cold and the left hot res- 
I rises, both of which consist of nystagmus to the left. 

u V s oC particular importance to note that of these four reactions, which go to make 
an f P attern °f a directional preponderance, each ear contributes a particular disturb- 
thp C ° US own n '° reasons. Thus, in the case of directional preponderance to the right, 
r normal relationship of the cold to the hot reactions of the left ear is altered in 
of' tb r the . colc1 ' and of the right ear in favour of the hot. It follows that when two 
is dt rcac J- lons are eliminated from the pattern, as for example, when one labyrinth 
from tUnC n l " e P. rescnce of a directional preponderance can still be correctly deduced 
of • a characteristic alteration in the responses of the opposite ear. This situation is 
r r .c,,i. lp0 r nanc . t: inasmuch as directional preponderance may arise, as will be seen, as a 
°t unilateral labyrinth destruction. 

e occurrence of directional preponderance in “Meniere’s” disease was first recognized 
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response is taken as the time in seconds between the application of the stimulus and 
the end of the response. This is conveniently, though " inaccurately, described as the 
response duration. Actually it represents a Jumping together of‘ latent period and 
response duration. For our own purposes, we have not found it an advantage to tale 
special account of the latent period. i 

The results are expressed in the form which is shown in fig. 1. Each continuous line 
represents a three-minute period, subdivided into intervals of minutes, twenty seconds 




FIG. 1 . — Norma]. 

(Reproduced by.peemission of the Editor of Brain). 




and ten seconds. The reactions of the left and right ears are denoted by L. and R-, e 
the stimulus time extends in all over the first fortv seconds. The interrupted hues 
denote the response durations. For further reference the responses tare numbered - 
from above downwards. In responses 1 and 4 the direction of the nystagmus is 0 
course to the right. In responses 2 and 3 the nvstagmus is to the left. 

The response pattern shown represents the average normal, with die two cold reactions 
close together at about two minutes and the two hot reactions also close together and 
rather shorter duration. In agreement with all observations since Baranv, we b®' 
found that these reactions vary widely in normal individuals. Nevertheless, >■ 
variation is chiefly in respect of their general magnitude. The pattern of the responses 
which determines their diagnostic worth varies much less. , 

Principles underlying tests . — Emphasis is laid upon three points which underlie t 
rationale of these tests. . . . 

(a) Temperature of the stimuli . — The organ which is chiefly, and it may be sole )> 
involved is the external canal. For reasons which will be apparent, it is desired t J> 
the deflecting powers of the stimuli upon the cupula should be equal and opposite. ' 
temperatures used are therefore 30° and 44° C., 7° below and above body temperature. 

(ft) Intensity of the stimuli . — It is desired that the test should be as sensitive as possi c> 
that is to say, that it should be capable of revealing the smallest significant changes i 
sensitivity of the cupular end-organs. 

Fig. 2 shows the typically sigmoid form of the stimulus intensity-response cur' ^ 
of a number of receptors stimulated together. From this it is clear that for maxinm 



sensitivity the stimuli should be of moderate intensity, i.e. that they should fall upon 
the rising portion of the curve. In the case of the caloric reactions, this condition is 
f lfilled in the majority of individuals by free irrigation for forty seconds at 30° and 


44° C 

4 ( ) The necessity for using both cold and hot stimulation . — This is required for the 
, ' of the phenomenon originally described as nystagmusbereitschaft and to 

demon. < oiven the name of directional preponderance (FitzGerald and Hnllpikf* 
1942) ""To explain this, it will be necessary to answer three questions: (I) What is 

- , T-irinnale and technique of the caloric tests as modified, reference should be made to 

1 For further particulars of the rationale 

Brain, 1012, «S. 
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hot temperatures are selected as being equidistant from bodv temperature and are 
therefore calculated to produce equal and opposite effects upon the canal cupula. Now 
according to Ewald’s law, the hot stimulus which causes an ampullo-petal flow of endo- 
lyniph should give much the bigger response. In fact, however, the cold is the more 
effective stimulus and our findings over some hundreds of tests show that the cold 
responses are the greater in the majority of cases. In some, the responses are equal, 
while in a few the hot responses slightly exceed the cold. The first conclusion, therefore, 
to be drawn from this diagram is that Ewald’s law does not apply to the' external canal 
°f the intact human subject. Instead, the canal may be said to exhibit bi-directional 
sensitivity to endolymph movement. 1 

The second matter to be considered is the behaviour of the reactions of the sound 
car, reactions I and 3. Before the destruction of the right labyrinth, these two reactions 


"’ c <T | - i - i ■ j ~i l-^i — | 



-< H- 

REACTIONS BEFORE OP CP AT /OH. 

P < • " ■ » — I 

“’ c <d r ~~ J ~ ' -’- T 

/t 

PC ACT /ONS 3 WEEKS AFTER RIGHT L A BTR/NTHE CT OUT, 

" v <C F 

F 

reactions jo weeks after right last r/nthectoa/t. 




^ 1 No 1 I 


JC'C j 

Y? * 

•"*<* i 

DIRECTIONAL PREPONDERANCE TO LEFT. 

FIG. 5. 

>ior '''Vl, rcFat ’ ons hip which is described as normal, with die cold responses exceeding the 
a nd h j ee " ee hs after the operation, however, this relationship is strikingly altered, 

par’ ttlC ”° l ^ es P onse . consisting of nystagmus to the left, is now much larger. Com- 

(haj 501 ! . th* s with the full pattern of a directional preponderance to the left, shows 
dnth"” 1 6 *"'° °^he elements have been eliminated by the destruction of the right laby- 
ance '. ne '‘crtheless the remaining two reactions of the left ear show the identical disturb- 
Q era ,n t,,c ir relationship which is found here to be characteristic of directional prepon- 
b r ,„, n |, c to the left. In other words, directional preponderance to the left has here been 
II F ’ ni , a>out by destruction of the right labyrinth, 
that * P at 'ent is examined in a Baranv chair, it will be found, as Baranv found, 

etc is a marked preponderance of the nystagmic Tesponse to the left .which occurs 

■a coime P^ e P°nderance of the cold response is largely due to the greater fall in the temperature of the hot water 
Passage to the ear. This renders it physiologically less effective as a caloric stimulus than the cold water. 
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b\ \ ogel of '' on Eickcn s clinic, who in 1929 gave a very clear account of its occurrence 
* n a number of characteristic cases. Vogel was aware of the work of Dusser de Barenne and 
e Kleyn upon the efFect of cerebral lesions in producing directional preponderance and 
as thereby to suggest that his own findings argued in favour of the theory that 
the lesion in Meniere's” disease was situated in the central nervous svstem, and not in 
the labyrinth. 

(3) The mechanism and significance of directional preponderance due to labyrinthine 
lesions: In this, our own views have been advanced by certain observations upon the 
effects of unilateral labyrinthcctomy carried out for intractable “Meniere's” disease upon 
the caloric responses of the opposite ear. Present knowledge of the effects of unilateral 
labyrinth destruction in the human and of their physiological basis is founded upon the 
work of Baranv. In the great majority of his patients, the destruction was due to 
suppuration. Following the abatement of spontaneous nystagmus to the opposite side, 
which is characteristic of the period immediatclv after the destruction, Barany found that 
his patients showed a constant deviation from the normal response to rotation in that 
there occurred a marked preponderance in the nystagmic response to a cessation of 
rotation to the side of the affected ear. His findings are illustrated in fig. 3. which shows 


L 
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FIG. 4.— Directional preponderance of rotational nystagmus 
after destruction of left labyrinth. Nystagmus is greater on 
stopping a steady rotation to the left. 

the head with the two horizontal canals from above. The left labyrinth has been 
destroyed. Rotation now affects the right labyrinth alone. Comparing post-rotational 
nystagmus to the left and right, Baranv found that much the bigger response, con- 
sisting of nystagmus to the right, occurred on stopping a rotation to the left; the rauo 
of this response to its opposite being characteristically 2:1. According to Ewald’s lau, 
the external canal reacts chiefly to ampullo-petal flow of endolvmph, and if this law be 
accepted as valid for the human subject, then according to fig. 4 the right canal, whien 
remains to respond alone, should correspondingly give a bigger response to ampullo- 
petal flow. Such a flow does result from a cessation of rotation to the left and results 
in nystagmus to the right. This was exactly what Barany found and since it was exactly 
in accordance with Ewald’s law, he accordingly' regarded this law as confirmed and 
illustrated by' his findings. He also noted that this preponderance in the effect of a 
rotational stimulation causing an ampullo-petal flow of endolymph became gradually 
lessened in the course of time. This effect, sometimes known as Ruttin’s reaction, l> e 
attributed to processes of central compensation. 

Although Barany' is best known for his work in connexion with the caloric tests, he 
never established these upon a quantitative basis. On the other hand, he developed 
very fully the quantitative possibilities of the rotational tests. 

Our own approach to the clinical problem of unilateral labyrinth destruction differs 
from Barany’s in a number of important respects. In the first place, we have made use or 
the caloric tests both hot and cold, applied in a quantitative manner. In the second 
place, the labyrinth destruction in our patients was carried out as a surgical procedure 
as a part of their treatment for “Meniere’s” disease. It was therefore possible for us to 
examine the caloric responses, in particular of the healthy- ear, before as well as after 

labyrinth destruction _ , ..... 

tiwine very largely to these differences in the manner of our approach, "J 
1 -e been led to conclusions which differ radically from those of Barany and 
j? a ' ons which <are contained in fig. 5. This shows the caloric reactions before 



the responses o ° ; s the greater magnitude of the cold responses. The cold and 

feature about tms 
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hot temperatures are selected as being equidistant from body temperature and are 
therefore calculated to produce equal and opposite effects upon the cana cupu a. 
according to Ewald’s law, the hot stimulus which causes an ampullo-petal t on o 
lymph should give much the bigger response. In fact, however, the col “ ls ” e , 
effective stimulus and our findings over some hundreds of tests show t a 

responses are the greater in the majority of cases. In some, the responses ar , % ’ 

while in a few the hot responses slightly exceed the cold. The first cone usion, ,’ 

to be drawn from this diagram is that Ewald’s law does not apply to t e cx erna 

of the intact human subject. Instead, the canal may be said to exhibit i- 1 
sensitivity to endolvmnh movement. 1 , , . , 

The second matter to be considered is the behaviour of the reactions . 

ear, reactions 1 and 3. Before the destruction of the right labyrinth, these two reactions 



REACTIONS BEFORE OPC RATION. 



RCA Cf/ONS 30 U'EEES AFTER RIGHT l A BY RINTH E CT QHY. 



DIRECTIONAL PREPONDERANCE TO LETT. 

FIG. 3. 

exhibit a relationship which is described as normal, with the cold responses exceeding the 
ho'- Three weeks after the operation, however, this relationship is strikingly altered, 
and the hot response, consisting of nystagmus to the left, is now much larger. Com- 
parison of this with the full pattern of a directional preponderance to the left, shows 
that while t wo of khe elements have been eliminated by the destruction of the right laby- 
rinth, nevertheless the remaining two reactions of the left ear show the identical disturb- 
ance in their relationship which is found here to be characteristic of directional prepon- 
derance to the left. In other words, directional preponderance to <the left has here been 
brought about bv destruction of the right labyrinth. 

If such a patient is examined in a Barany chair, it will be found, as Baranv found, 
that there is a marked preponderance of the "nystagmic Tesponse to the left .which occurs 

. 1 The usual preponderance of the cold response is largely due to the greater fall in the temperature of the hot water 

■a course of its passage to the ear. This renders it physiologically less effective as a caloric stimulus than the cold water. 
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on stopping a rotation to the light. If further, the hot and cold responses of the left 
labyrinth continue to be investigated over a period of months, then it "ill be four,d, 
as in this patient, that the preponderance of the hot response gradually disappears. 
Again a result which is familiar in the form of the so-called Ruttin reaction. Whereas, 
however, Baranv regarded such a preponderance of the nystagmic response towards 
the sound ear following destruction of one labvrinth as merely exemplifying and con- 
firming Ewald’s law, in other words, that in these circumstances the remaining externa 
canal and its associated central connexions are left <alone by a process of simple su • 
traction to respond in their normal manner, it is clear from these diagrams that 
normal responses of the left canal, shown in reactions 1 and 3, themselves contra 1 
Ewald’s law and that the directional preponderance which they exhibit after the & 
traction of the right labyrinth is a pathological state resulting from that opera • 
Since throughout the left canal itself has remained intact, it follows that these c a ^ 
in its responses arc of central origin. In this way, therefore it becomes possible to 
that directional preponderance in these circumstances is a pathological change 1,1 • 
central responses of the external canal due to destruction of the opposite ianrt 
whether by suppuration or surgical exenteration. - . 

The establishment of this point is important for two reasons. In the • a,' des- 
it gives promise that further analysis of the known effects of unilateral labyrin ^ 
traction will lead to an explanation of the underlying mechanism of direction* F^ 
ace. In the second place, it makes it possible to regard without surprt. > ‘ 


ponderanc 


indeed to anticipate, the occurrence of directional preponderance in the nat ,^} 
of any disease of the labvrinth involving a loss of its function, in particular. * c 


disease. 


sease. , ‘I t rii des- 

Dealing first with the physiological basis of the well-known effects of umla c 
traction of the mammalian labyrinth, both in man and animals, the munc 's jMne 

are severe and dramatic. As Magnus showed, these effects are essentially . . ' t j on 
whether the labyrinth function is destroyed by surgical exenteration or bv coca 
and we must therefore agree with him in concluding that they are of paral' 

Our present needs will be served by confining ourselves to die consideration o 0 ‘ , - t 


tin? 

ve 


uui urn wv ,.wi , vu by confining — •— — — - — , j, , 

of these effects, namely; spontaneous nystagmus to the opposite side, in ■ ^ 
usually persists for about a week and is immediately followed, as. described, a , ‘ mce 
have now observed in all of more than a dozen cases, by a directional p re P° £ 
of caloric or rotational nystagmus in the same direction. The correspon c ^ ^ 
direction and the unbroken transition between the original spontaneous ttystag ' ^ 
the directional preponderance which succeeds it, make it extremely probable n 

latter is a residuum of the former and that both should, therefore, be expltca 1 
the same basis. . , , - .u ( J C <- 

The physiological basis of spontaneous nystagmus following unilateral “* • „ t j(,utor 
traction. — Fig. 6 shows in diagram form certain principles governing the ' ? 
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control of human eye movements in the horizontal plane, which it is reasonable to 
accept as established. For the purpose of simplicity, the two eyes are replaced by one 
which is moved by two sets of muscles, its left and right turners, each activated by its 
particular set of motor cells, labelled as motor cell groups. 

Nystagmus is a compound ocular movement of which the slow deviation is the 
primary element and is usually initiated from die periphery. The quick component 
follows the slow and is initiated by it through a reflex mechanism subserved by certain 
subsidiary cell groups, which according to Lorente de No are located within the sub- 
stantia reticularis. For the present purpose, the slow deviation is the primary element 
and it is the slow deviation which has been made the basis of the diagram (fig. 6). The 
impulses which reach the motor cell groups from the labyrinths are of two kinds. There 
are firstly the tonic impulses, represented bv continuous lines. The bulk of the evidence 
at present available favours the view that these tonic impulses are derived principally 
from the utricle. 

Considering first the effects of interrupting all impulses passing up the right VUIth 
nerve by destruction of the labyrinth on this side, the immediate result is nystagmus 
to the opposite side, involving that is to say a primary ocular deviation to the same side. 
The condition is paralytic in nature and is, therefore, due to the elimination of impulses 
reaching the vestibular nuclei from the affected labyrinth. Since also the nystagmus is 
continuous at rest, the impulses concerned must be of the tonic class and must, there- 
fore, be chiefly of utricular origin. 

It is argued, therefore, that the spontaneous nystagmus which immediately follows 
destruction of one labyrinth is due to the elimination of tonic impulses from the affected 
utricle. As is known also, this spontaneous nystagmus ceases to be manifest after some 
days! and is followed by a period of latency. In the course of this period, the effects 
of any stimulus applied to the opposite labyrinth which again evokes this nystagmus 
will be strongly facilitated. This stage corresponds to the directional preponderance 
of caloric or rotational nystagmus, which has already been described and which later 
tends to disappear. 

If, as seems likely, directional preponderance is a diminishing form of the spontaneous 
nystagmus which immediately follows destruction of one labyrinth, then it follows that 
directional preponderance itself must also be attributed to the elimination of utricular 
impulses from the affected labyrinth. 

The ■ anticipated pattern of the caloric responses resulting from a right utricular 
lesion is shown at B in fig. 6. There iis a facilitation of responses 2 and 3, the right cold 
and left hot, in which the primary deviation is to the side of the affected utricle, the 
right, with nystagmus of course to the left. Quite apart from such tonic impulses, ocular 
deviations are usually initiated by phasic responses of the canal organs to rotational or 
caloric stimulation. These impulses are represented in fig. 6 by interrupted lines. An 
ampullo-petal flow of endolymph in the right canal is caused by hot caloric stimulation. 
This results in a transient reinforcement of the tonic impulses leaving the right vesti- 
bular nuclei and induces an ocular deviation to the left, i.e. nystagmus to the right. 
The same result is achieved by an ampullo-fugal movement of endolymph, which would 
result from cold stimulation of the left canal. Conversely, the left vestibular nuclei 
receive phasic reinforcements in the same manner from ampullo-fugal flow in the right 
and ampullo-petal flow in the left canals, induced respectively by hot and cold stimula- 
tion. In both cases, the result is ocular deviation to the right, i.e. nystagmus to the left, 
These considerations lead to the expectation that a quite different type of disturbance 
in the normal pattern of the caloric responses would be likely to result from the selective 
destruction, partial or complete, of an external canal crista such as might also be 
expected to occur in the course of a labyrinthine disease, such as “Meniere’s” disease. 
The pattern of the caloric responses in such a lesion of the left canal is shown at A 
in fig. 6. Under these conditions, there is neither spontaneous nystagmus nor any 
directional preponderance. Instead, the cold and hot responses of the left canal 
are equally reduced. Meanwhile, the two responses of the opposite canal exhibit their 
normal relationship, so showing the absence of directional preponderance. 

Two quite distinct varieties of change in the normal pattern of the caloric responses 
have now been described, directional preponderance and canal paresis. On hvpothetical 
grounds these have been attributed respectively to lesions of 'the utricle and external 
canal. We arc led now to consider whether in fact such changes have been encoun- 
tered in our own scries of cases and, if so, to what extent. 

?9«,% P 5 r .°t b St b . ,C nCUra ' rocch3nism which is ** disappeaiance of the spontaneous 
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Table I gives the results of the caloric tests in 1 00 cases of “Meniere s disease Ken at 
Queen Square. Of these 12 gave normal reactions. In 21 there was a directiona p 
ponderance and in 49 a canal hypofunction. 

TABLE I.— HALLPIKE AND CAWTHORNE— 100 CASES. 

Directional . 

Norma! preponderance Canal paresis with ca P 

1st 50 cases 0% 20% 5S% 

2nd 50 cases 18% 22% 40% r%? 

Total 100 cases ... 12% 21% 49% is '° 

TABLE II.— DE KLEYN AND VERSTEEGH— 100 CASES. 

Nystagmus- Unequal sensitivity of the 

Normal bercitschaft two labyrinths 

10 % 11 % 73 % 

It has been of the greatest interest to compare these results with results -p^ntlv been 
de Kleyn and Versteegh in an important paper to which our attention ia • ^ 

directed, published in 1933. Their results are also shown in i , _ ma n V as® 

with Vogel in finding directional preponderance, but in addition they can al hyp 0 ' 
in which the caloric tests gave results corresponding to our own group ' w id 

function. The technique of stimulation which they used was KobraK s, 5 ^ te sting. 
and hot water and, if account be taken of the difference in the two me 
the two sets of results show a fair measure of agreement. these abnor- 

De Kleyn and Versteegh do not attempt to explain the mechanism ^ patho- 
malities and indeed express their acceptance of the vascular spasm t t b an ^ 

logical basis of the disorder. This consideration is, however, ot less ^ ; n this 
fact that these particular abnormalities in die caloric reactions do oc \‘y ers[e egh, 
respect, our own agreement with the earlier findings of de K ei 
arrived at quite independently, is worthy of considerable emphasis. ,mtered. These 

In addition to these two types of change, certain others have been e obscure, 

occur quite frequently and their nature and significance were for - approximately 

One such change is shown in fig. 7. While the two cold response ■ PP. nd) , v hen 
equal, there is a gross inequality in the hot responses. A f j^dv to be 

it occurs, is usually associated with deafness in the left ear and is th j t0 s ugg est 
due to disease of the left labyrinth. This being so, it has seemed r < ‘ binat j 0 n. 

that it might be due to lesions of the left canal and utricle occurring _ g ; s t he 

How these lesions may combine to produce the result is shown in 6- ’ direct ionaI 

pattern of a left canal lesion; C the pattern of a left utricular lesion 

Combined lesions of left external canal and left utricle. 
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Lesion of left external canal. 

FIG. 7. 



Directional preponderance to right. Lc sl 
of left utricle. 


, rn rbe rieht. B is combined with C by shortening reactions 1 and 3 i 

The result reproduces t ^ e J ,r j|‘"“, 1 produced .probably in a similar way, is met 
Another of the right ear. Its pattern is shown 

nearly always in associate 
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fig. 8. The two cold reactions are again close together, while once more the hot 
reactions diverge widely. In this case, however, the direction of the divergence is 
opposed to that seen in fig. 7 A, in which the right exceeded the left. Here the left 


Combined lesions of right esternal canal and right utricle. 



Lesion of right external canal. Directional preponderance to left. Lesion 

FIG. 8 . of right utricle. 


exceeds the right. B is the pattern of a right canal lesion and C is the pattern of a right 
utricular lesion with directional preponderance to the left. B is combined with C by 
shortening reactions 2 and 4 in C. The result reproduces the original pattern A. 

Referring again to the table, we see that of 100 cases, reactions of this kind were 
encountered in 18. 
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Section II. — Treatment 

By T. E. Cawthorne 

Although “Meniere’s” disease does not cause any obvious pathological changes in the 
body apart from the labyrinth it can, by the very violence of its symptoms, reduce the 
sufferer to a state of chronic invalidism. Thus it requires a person of robust tempera- 
ment to bear with equanimity the disturbance both mental and physical that forms part 
of the recurrent attacks. Those who are unable to stand up to the ordeal will exhibit 
symptoms of nervous strain in varying degree. Such patients do not always respond 
easily to treatment because even if they arc relieved of their severe attacks thev may find 
difficulty in regaining self-confidence. They require constant encouragement and care- 
ful rehabilitation, particularly if they have been submitted to operation. Another 
factor to be considered, especially when any particular form of treatment is being assessed, 
is the natural tendency of the disease towards spontaneous remissions, and it is import- 
ant to guard against attributing such a remission to a successful response to treatment. 

Before describing in detail two forms of treatment that have been found helpful a 
short review will be given of some of the more generally accepted measures for the 
alleviation and treatment of "Meniere's” disease. 

Sedatives have long been in use and of these phenobarbital has established itself as 
the most popular, and rightlv so. for regular doses of this drug seem to discourage the 
spread of the disturbance caused by an attack to other parts of the central nervous svstem 
That overloading of the affected labyrinth with fluid played a part in causing the 
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symptoms may have been suspected bv Polhzer (1893) when he advocated pilocarpine, 
lins theme was elaborated by Dcderding (1929) who postulated a general condition cl 
llmd retention due to abnormal water metabolism for which she advised diuretics and 
a reduced fluid intake. Furstcnberg, Lashmct and Lathrcp (1934) carried this a step 
further and described a regime that favoured excretion of the fluid-binding sodium, 
t hese measures have been employed often with good results in cases where the strict 
dietetic regime is and can be faithfully followed. 

Recently Shcldcn and Horton (1940) have reported on the value of histamine in a 
ccitain proportion of cases and this has been confirmed by others, although no one is 
quite clear why this should be. In the small number of cases in which we have u;M 
histamine about one-third have been helped. 

It has been suggested by Atkinson (1942) that a favourable response to histamine 
treatment can be expected in allergic cases that give a positive skin reaction to hista- 
mine, but it is not certain how much reliance can be placed on such a skin test. 

Nicotinic acid has, been advocated bv Atkinson (1942) for its vasodilatation effect. 
We have no experience of this form of treatment. 1 

Inflation of rite Eustachian tube lias been practised extensively although opinion 
differs as to the number of cases of ‘‘.Meniere's’’ disease that are associated with Eustachian 
insufficiency. We very rarely see it, and we do not think that the false negative Rmne 
that is so often noted in unilateral perception deafness in any way indicates a ws.ofl 
in the conducting part of the auditory mechanism. r 

Wright (193Su) has found that relief front attacks can be expected when a focus o 
sepsis is found and eradicated. We have examined all our cases for evidence of orona. 
sepsis and have taken suitable steps to remove any that has been found, with improve 
ntent in some cases. The proportion of such cases has, however, been small an a 
would seem doubtful whether infection in the nose or throat plays a very importan 
part in the causation of the disease. . „ 

Of the operative measures employed the most rational would seem to be drauW 
of the saccus endolymphaticus as advocated bv Portmann (192/). Woodman and -4 a - 
(1939) have also described several cases in which this has been done. We have attemp 
this operation in two cases. In one, the saccus was opened, but the ether pres® 
difficulties that made it impossible to be sure that the saccus had been opened. . 
first there was a gradual loss of activity, lending slowlv to complete extinction of f unc . ‘ 
In the second there was but little post-operative disturbance and no loss of ^ u , n f,. I Jon 
Drainage of the perilymph space was advocated by Hautant and others and P [ - . 

(1935) and Mill (1936) have each reported series of cases in which alcohol was tttj ^ 
into the labyrinth after opening the perilymph space of the external semicircular ‘ ’ 
thereby destroying all function. After the initial post-operative disturbance was o ^ 
come this procedure resulted in the abolition of paroxysmal attacks. The cases tna ^ 
have treated in this manner have resulted in complete absence of response to 
cochlear and vestibular stimulation. . 

Section of all or part of the Vlllth nerve has long been in favour, especially in Ante 
where Dandy (1928), and in France where Aubry and Ombredanne (1937), have 
large series of cases. In this country Cairns and Brain (1933) have also reported o 
results. Recently all these workers have contented themselves with section o { 
vestibular division of the Vlllth nerve only, leaving the cochlear division intact, so ^ 
what remains of the hearing will not be disturbed. In this connexion it tm) 
mentioned that the disease may cause such distortion of hearing on the affectca 
that anv but the softest of sounds are distressing, and several of our patients 
volunteered the information that the loss of distorted hearing on the diseased si ‘ 
enabled them to listen to loud sounds such as the wireless and children’s voices w> 
discomfort. . em . 

Wright (1938b) injects alcohol into the perilymph space through the ty mpamc j 
brane and stapes footplate. This gives the same results as the other forms of a 
injection and it has the great merit of being surgically simple. f d 

There are two variations of the forms of treannent mentioned mat we na\e _q 
helnful We have been using a combination of hvoscine gr. 1/600, hyoscyamine gr. / 
that is the basis of a well-known and I am told effective sea-sick remedy r 

the proprietary name of “Vasano”. One to three of these tablets a day is often sul®^ 


n^keepdie attacks at bar, hut excessive dryness of the throat or transitory blurring ^ 
vision rnav call for a smaller dosage or changing over to a mixture of luminal gr. jz 


to 


’ <rr 1 / 12 to be taken nvo or three times daily. . , A ^ 

pilocarp & • r - t : e>u 0 £ t | ie other conservative measures already mentioned 
If , t l,S The "vmntoms in check, then the possibility of destruction of 
n ° t sWered t We do not favour the operation that is to be described unless the d - 
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cannot be checked by conservative treatment and unless there is a considerable loss of 
hearing on one side and good hearing on the other. Of the cases under review 20% have 
been submitted to operation and as a number of other cases have been seen during this 
period that have not been included it is probable that less than 15% of all cases seen 
have been operated on. 

We have found’ that in order to abolish function in the labyrinth all that is necessary' 
is to open the endolymphatic space. We have found that the injection of alcohol is 
not essential as the same results can he produced by merely opening the membranous 
labyrinth. In order to ensure that the endolymphatic space is properly opened we now 
remove a portion of the membranous labvrinth from the external canal, this part of the 
labyrinth being chosen as being the most accessible. 

In order to do this it is necessary to work in a magnified field and for this we have 
since 193S been using a Leitz binocular dissecting microscope giving 10 diameters of 
magnification. We have tried with 5 and with 20 diameters, but have found that the 
10 diameter magnification ds the most convenient. This particular dissecting microscope 
has the great advantage of having a working distance of 22 cm. between the microscope 
and the object, thus enabling the operation to be carried out without transgressing 
the aseptic ritual. Such an instrument has been in use for many years in animal 
otological surgery. Holmgren (1923) was the first to use a binocular dissecting micro- 
scope for operations on the labyrinth. Tullio of Parma (1938) described its use in 
mastoid surgery, and more recently Shambaugh (1942) in America has used it in the 
surgical treatment of otosclerosis. We have found the microscope to be of very great 
help in many operations on the temporal bone, particularly in those on the facial nerve 
(Cawthorne, 1941) and the internal ear. 

The approach to the labyrinth is via the mastoid, sufficient bone being removed to 
ensure a good view of the external semicircular canal. This calls for enlargement of 
the aditus and removal of the incus. Care is taken not to encroach upon the osseous 
meatal wall for fear of opening into the external meatus, because it is felt that such 
an incident may prejudice healing by first intention. In the case of a cellular mas- 
toid no attempt'is made to open up all the cells or indeed any more than arc necessary 
to obtain a proper exposure of the canal. For this part of the operation it is neither 
necessary nor is it particularly convenient to use the microscope. When the canal has 
been adequately exposed, especially in the antero-inferior aspect of its convexity, the 
bone in this region is carefully and slowly removed with a dental burr under the micro- 
scope. We have found that" a diamond dust burr is easier to work with than the 
ordinary steel burr because it does not get clogged with bone dust, it remains sharp 
indefinitely, it has a very gentle bite and it is less inclined to slip or run. We use a 
portable dental machine' working at 3,000 revolutions per minute. Working the drill 
along the convexity of the external canal in its lower half, backwards and forwards 
through an excursion of about 5 mm. a trough is gradually excavated. As the lumen 
of the canal is approached it will be possible to see a dark tache in the trough which 
marks the line of the lumen. This is followed forwards and backwards so that from 
5 to 10 mm. of lumen will be exposed. As soon as the lumen is opened perilymph seeps 
through and converts the dr)' bone dust into a soggy mass like wet sugar. The remainder 
of the exposure is then carried out with sharp dental instruments, and when the debris 
has been cleared awav the transparent membranous canal will be seen in the upper 
part of the lumen like a fine glass tube. This is seized with fine forceps and removed, 
a procedure that sometimes is tedious, as the membranous tube may be elusive. Once 
this has been removed the operation is ended and the mastoid wound stitched up without 
drainage. So far 52 cases have been operated on, of which 20 occur within the present 
series of 100 cases under review. All have healed by firsc intention and there have 
been no complications. The immediate post-operative effect has been the same as in 
other forms of labyrinth destruction and the degree of post-operative disturbance has 
been largely governed by the amount of function that was present in the affected laby- 
rinth before operation. ‘ Where there has been but litftle function beforehand, and I 
refer of course to the vestibular part, there is likely to he but little disturbance after- 
wards, and conversely where the response to the caloric test has been active, 
the post-operative disturbance will be much more marked. In this connexion it mav 
be mentioned that marked pre-operative impairment of function is the probable explana- 
tion of the observations of Dandy (1928) and Svmonds (1933) that section of the Vlllth 
nerve causes but little disturbance: we cannot think of any grounds for believing that section 
of the nerve will cause less disturbance than destruction of the end-organ. It is not 
necessary to describe in detail the nature of the post-operative disturbance; the tvpical 
picture of acute vestibular failure with the patient lying usually on his sound side, h'js 
head almost pushed into the pillow for support against the vetigo, a vomit bowl at hand 
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and the c )es closed. He dislikes any movement and if he opens his eves he will be found 
to nave an obvious nystagmus, even when looking in the direction of the slow component 
in tact it is not easy to get hint to look in any other direction. This will be the picture if 
ere was a fanly active labyrinth before operation. Fortunately many of the patients 
submitting to operation have but little vestibular function on the affected side and the post- 
operative reactions are proportionately less severe. It is not uncommon when there is but 
itt e pre-operatne function to find the patient Iving on his back propped up with pillow s 
ant leading the paper the day after the operation. We have found that the younger patients 
ot both sexes tend to suffer from difficulty in micturition for the first two days after 
operation and in six cases administration of dorvl or catheterization was necessary. In only 
two cases has there been any evidence of function after the operation, either cocmeat 
01 vestibular. Both of these were cases in which an attempt whs made to drain the 
saccus. In the first, function slowly faded away until the labyrinth was dead and in the 
second, in which there was some doubt as to whether the operation had been proper v 
carried out, function remained. The following tables have been drawn up to show the 
effect of the operations on the principal symptoms. 




TABLE I. 



Improved ... 

Not improved 

Sex 

Male Female 

2D 19 

4 

Age 

Under 40 Over 40 

15 33 

1 3 

Duration of symptoms 
Under 2 years Over 2 years 
19 29 

o 3 

Total 

33 19 

1G 3G 

21 

31 



TABLE II. 




Vertigo 

Tinnitus 


Hearing 


_ . , . Not No Not No , . r '« . re ^ r d 

. — Operation Improved improved record Improved improved record Improved improve 

A. Canal opened (S) 7 ’■ 1 4 3 1 •’ » 

1 16 14 2 


31 


9 


21 


B. Canal excised (32) 

C. A or B plus alcohol 

(10) S 2 o 7 V 10 

D. Saccus incised (2) 2 11 - 

As regards the final result, there have been two cases in which after a period of tn® 
years in one case and eighteen months in the other die symptoms returned, only 
time the vertigo was in a different direction and the other ear was obviously ai ec 
In another case after a clear interval of some six months the saint symptoms return > 
whilst in a fourth case the symptoms were unaffected by the operation. The r ® tc 
recovery from the post-operative disturbance depends not only upon the degree o i p 
operative function but also in no sm'all measure on the temperament and outloo' 
tne patient. The patient of equable temperament who is eager to return to non j 
life will welcome the relief from attacks afforded by the operation and is l ™' . 
to have much difficulty in readjusting himself to having to go about his work " 
only 7 one labyrinth. Many patients suffering from “Meniere’s” disease are, hove' ’ 
profoundly disturbed by their attacks and may become unduly apprehensive about 
possibility of future attacks. Such patients may find it difficult to reorientate the - 
selves after operation, especially 7 as they find that being deprived of a labyrinth, ei 
though it functions intermittently like a spluttering engine, means that they will be iw 
to momentary unsteadiness after sudden head movements. Patients who have bet 
profoundly upset in the past by their attacks may find it difficult to adjust themself 
even to this momentary unsteadiness and it may 7 take some time before they can g- 
confidence and be reassured that these fleeting symptoms do not mean more attacks a 
that they need not limit their activities. Recently it has been found most advantageo - 
to encourage rehabilitation by 7 means of special exercises that have been devised at 
Rehabilitation Centre at the Horton Emergency 7 Hospital under the care of Dr. Cookse.j 
These exercises include head and eye movements, walking up and down stairs, bene iu.~ 
and stooping and walking with the eyes closed. They are designed to encourage 
patient to adjust himself to any unsteadiness that follows such movements. We oeli^ 
that these exercises, originally devised for soldiers suffering from post-concussional verug • 
will be of the greatest value in hastening and perfecting the process of readjustniei ^ 
Generally speaking we find that an average case can return to his former employment a 
two months. Two recent patients who had but little pre-operative labyrinthine fiincn ^ 
insisted on returning to their duties, one as a clerk, the other as a male nurse, witlun ^ 

„f operation, but such rapid recoveries are unusual. Some take much I°”r- er * 
a few are unable to' work again, although they no longer have attacks (Table 111) 

In conclusion we have not found any one form of conservative treatment tin 
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h|ave mentioned give uniform results in every case and we think that it mat often be 
desirable to combine or alternate the various measures available. C£ 

As regards operative treatment, we have found that opening the : end' ^ 
in the manner described is sufficient to abolish function in the labyrinth an 
procedure is quite safe and is not followed by any untoward results. ^ 

We recommend it for those cases of “Meniere’s” disease with market ca treatment, 
tortion on the affected side whfich do not respond to some form of conserta 1 
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Mr. A. J. Wright: The deafness Meniere's” disease.— T " ord ® r ^gfysj" a 0 £ ^he ««- d5 
of the degree of deafness met with an this disease I made an 

° f The degree of hearing is described under the terms g' °°4' s at fU j 5 ^eet^useful h| ari . n h ° e ’ 
By good hearing is meant perception for the whispered yo ce at Jo rcep tion for 
perception for the conversation voice at 6 feet or more; bad hearing, no p 
conversation voice at 6 feet. . inn „ w hole that in °n>> jn 

It was surprising to find on taking the group of 100 cases as , - ne( j g0 od hearjn» 
them was the hearing bad in both ears. Of the r [ f I J. a '?„ d f ^ nod useful hearing m at 
one ear. 7 good hearing in both, and the remaining 44 retained complaint 

3 Of the cases with good hearing in both ears at the time of ex ®^’ g^four, fifteen ;jr ‘ c! 
had existed for periods of three months, four months, two, defect 

nineteen years respectively. a high-grade hearing 0 od 

It would therefore seem that this disease only producesa s ecle d to retain ^ 

in about 87c of cases while about a similar proportion may be exp number m . 

hearing in both ears over long periods Of the remainder about anJQ 
be expected to retain good or useful hearing in at any rate with a un J a oo of 

From this analysis cases would seem to fall into two onset and ^ 

and those with a bilateral onset. In this series 72 were of ^f^tures. TW» ®| 

bilateral. The smaller group seems to present certain specai seven of the w 
outlook from a hearing point of view seems to be rel 5; l Y®f? it : 0I r , these bilateral ca 
of eight cases recorded as bad occurring in this group_ In add tj 0 ^ C .$.F was e ges t 
seem to be most resistant to treatment. In two of them in which me rhap s sug. 
gated an increase in protein content was observed. This finding w { 

an associated derangement of perilymph, endolymph and CSJ . tion for the r 

From the point of view of employment of any destructive ious degree « 

of the vertigo, it is of importance to estimate the probability ot a sex , 

of hearing taking place in the future in the unoperated ear. ^ other ear be ars 

I found that of the 72 cases with a unilateral onset m o^lS twenty-five yew . 

affected later. The longest interval preceding this ini olvemeni ter than ten J® 
the shortest eight months, and in 9 of the 13 cases the neriod the chance y 

Actually only 1 of these 13 cases did not retain useful hearing. j onset w 

individual retaining good hearing over a long period in a case of unii a 

Se From a^limcal 'standpoint, therefore, “ Meniere’s ” disease does notfreqUMi > which ^ 
high grade deafness in both ears; when it does do is decidedly “mature. 

Plaint is definitely bilateral in onset; where the . »mpb'nt ‘S in the 


there is a strong proDaouuy max xne — function.-^ 

__ . rr a riarke * Observations on the caloric tests of vesti pers under 

» £t. 3 * S 2?™tt“nT S FiSa.r.W and HaUpikn pal , f r ”"" l ,hf1nB«P!g 
Labyrinthine tonus. Ca'vtno^ q{ the continu ed labyrinthine tonus * respo nsib<e 

tn&V™ by labyrinthectomy, g 'directional preponderance^ 

r d »^^^ ased upon RoSS ’ S investigati ° n 
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in the Vlllth nerve of the frog, recording that certain parts of the nerve, inactive during 
rest, were active during rotation; and also based (perhaps fundamentally) upon McNally 
and Tail’s experiments also upon the frog, finding that ablation of nerve impulses from 
all the labyrinthine parts except the utricle produced no change of posture, whereas 
ablation of the utricle produced gross change of posture. . 

Cawtborne, FitzGerald and Hallpike themselves draw attention to the danger of making 
assumptions as to human vestibular function from findings in one or another animal— 
notably for example in the case of the pigeon (Ewald’s pneumatic hammer experiments), 
the frog (unidirectional sensitivity of the canals to endolymph flow), and the dogfish 
(Lowenstein and Sand's finding of tonic impulses proceeding from the canals). 

Support for the argument that the external canal is not concerned in continued laby- 
rinthine tonus is perhaps found in the pathological material provided by the authors. 
Were the external canal so concerned, unilateral paresis of recent origin would inevitably 
be associated with the occurrence of directional preponderance of nystagmus. But 
external canal paresis without associated directional preponderance of nystagmus is 
recorded even in cases where the short duration of labyrinthine symptoms suggested 
recent onset of the canal paresis. 

The balance of evidence available would seem to suggest that the external canal is 
not concerned in the origin of the constant labyrinthine tonic influence. There does not, 
however, appear to be any evidence which would exclude the superior and posterior 
canals from being so concerned; these canals are relatively less sensitive to endolymph 
flow than is the external canal (Barany); in many ways they are synergic with the utricle, 
and they may well be concerned with the latter in continued labyrinthine tonus. For 
convenience of nomenclature, it is probably well to agree with Cawthorne, FitzGerald 
and Hallpike, and to speak of utricular tonus and of utricular lesion as being the 
vestibular cause of a directional preponderance of nystagmus. But that the utricie alone 
is concerned is not proved. 

Ewald’s law . — The results of hot and cold caloric stimulation, using approximately 
equal thermal stimuli, both in normal subjects and in patients before and after unilateral 
labyrinthectomy, clearly demonstrate that in the human external canal ampullo-petal 
endolymph currents are not substantially (if at all) more effective than ampullo-fugal 
currents. Cawthorne, FitzGerald and Hallpike, by their strikingly simple experiments 
have clearly shown that Ewald’s law relating to this is not applicable to the human 
external canal; interference with the normal balance of the continued tonus of the two 
labyrinths provides the explanation necessary of the phenomena following unilateral 
labyrinthectomy. 

Effects of caloric irrigation. — If, however, conclusions are to be drawn from caloric tests 
as to labyrinthine physiology, or if pathological lesions are to be localized by such tests, 
certain considerations are first requisite. 

Cawthorne, FitzGerald and Hallpike report that in their experiments ampullo-fugal 
endolymph currents in the external canal produce nystagmus normally (i.e. in 80% of 
their cases) of longer duration than ampullo-petal currents — i.e. that cold irrigation is 
more effective than hot the tests being made in the ampulla-up (or face-uo) position. 
This finding is in my view to be explained by the fact that equivalent thermal stimuli 
were not employed. The water in the storage can was in each test regulated to 7° C. above 
and 7° C. below 37" C. Owing to cooling in the can and in the delivery tubing, the 
water actually reaching the ear would be 5-7° C. above, and 7-5° C. below 37" C. — in 
other words the cold tests as applied afforded a substantially greater thermal stimulus 
than the hot. 

A closer approximation to equal thermal stimuli would be obtained if the water in 
the storage can were adjusted to 44" C. and 31-8" C.. but this would reouire to be adjusted 
for each series of tests, depending upon the size of the can, the length and thickness of 
the delivery tubing, the rate of flow of the water and the temperature of the room in 
which the tests are performed. Moreover one would think that not 37" C. but the 
ascertained internal temperature of each patient must determine the mean point in each 
case. 


Considerable importance is to be attached to the determination of the normal relation- 
ship between the responses to cold and hot irrigation (C:H ratio) because from variations 
from an established normal we may learn to draw conclusions as to Dathology and 
because the establishment of such a normal would remove one variable factor from our 
present caloric results and would thus result in greatly increased accuracy in their 
analysis. 

Using equivalent thermal stimuli I have found that nystagmus after cold irrigation 
common^- is of slightly shorter duration than that after hot irrigation. The difference 
is small, and may well not indicate a differential sensitivity to the direction of endolymph 
flow but be peculiar to the caloric test, the crista being less sensitive when cooled and 
more sensitive when warmed. 

Extra-canalicular effects . — Before conclusions as to the function of the external canal 
can be drawn from caloric tests, the possibility of results of irrigation other than mere 
canal stimulation must be considered. It may well be that cold and hot irrigations denress 
or stimulate the normal tonic impulses oroceeding from the labyrinth of the irrigated 
ear. This was the explanation first provided to account for the phenomena following 
caloric stimulation, but was subsequently abandoned in view of the overwhelming evidence 
of thermal currents in the external canal. These currents must be the dominant factor 
but if we are to base upon accurate caloric tests conclusions as to the physiology or 
pathology of the mtralabyrinthine parts, we must consider the oossible existence ofntw 
fac ors. Accepting the presence of continued labyrinthine tobus, which, If unbalanced 
will produce spontaneous nystagmus or will increase or decrease nystagmus resmffnc 
from canal stimulation; it is then entirely to be expected that coolinV of i-t?" ■ ?£ 
•will decrease this tonus and that. warming of the labyrinth wifi increase thi^tonus 5 

The result of this would be to increase the nystagmus resulting from -IvJfi 
in the case of both cold and hot irrigation, if the external Si u ir stimulation 
position (i-e. the patient in the face?up position), “fn^he TmpLlfa-down 6 (f a ^ 0 ^ 
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position, however, tile effect would be to decrease the nvstagmus resulting trow canal 
stimulation by both cold and hot irrigation. 

., 1 have examined eight patients in the manner suggested, using assumed equivalent 
thermal stimuli and testing in the ampulla-up and amDulla-down positions. The tests 
are not easy of performance, and, while efforts have been made to secure equivaler. . 
conditions by affording similar fixation for the eves and similar illumination, it has 
not been possible to avoid that congestion of the head and that muscular land nervous! 
strain which must result in greater or less degree from the adontion of the ampulla-down 
position. That such factors may affect the duration of nystagmus is likely. Lorente M 
No has stated that merely to tweak the tail of a rabbit which is the subject o£ experiment 
is to affect the duration of nystagmus, and de Klevn and Versteegh are quoted by him as 
showing that irritation of the nose has a similar effect. , . „ 

.If these considerations are to be kept in mind, it mav be stated that the results m the 
eight cases so tested by me show that the duration of nystagmus after caloric 'J. n “ ,i° . 
is consistently less in the -ampulla-down than in the ambulla-UD position, suggesting mn 
cold irrigation may depress the normal tonus of the "labvrinth, and warm irrigation 
increase it. . 

,, Analysis of results. — An accurate test demands accurate analysis. Consideration mu- 
then be given as to the margin which must be allowed for variations within the normal an 
for observational or experimental error. 

In the diagnosis of pathological lesions Cawthorne, FitzGerald and Hallpike atw 
importance to tile appearance of “patterns" on analysis of. their familiar diagram, 
(calorigrams). These calorigrams are readilv aDDreciated, but personally I have i 
it easier for purpose of analysis to record the results of the tests and the process of anaij- - 
m tabular form. Below appears a calorigram of an illustrative case, in diagramm. 
and tabular form. 

m < L K [ ErrEEBrS 1 -) 


FIG. 1. 


TABULAR EXPRESSION AND ANALYSIS OF CALORIC TESTS. 
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-f 20 


-hro 


20 


Slight 

1 

30° C 

I L. 

2.30 

2.30 

20 

2.50 


2.50 

2.50 

Mod. 

2 

'R. 

2.30 

2.30 


2.30 

20 

2.50 

2.50 

Mod. 

Slight 

3 

44°C 

,L. 

1.40 10 

1.50 

20 

2.10 

20 

2.30 

20 2.50 

Fine 

Nil 

4 

Ir. 

2.40 10 

2.50 


2.50 


2.50 

2.50 

Mod. 

Slight 


Column (a) Records Duration of nysiagmus. 

Column (6) Records the excess duration of the cold over the hot reactions. 

Column (c) Records the excess response of the right external canal as compared with the left. . r .; 3 -iv; 

Column (d) Records the directional preponderance of nystagmus in terms of influence of the right u 
to the left. 

Column (e) Records the discrepancy persisting after adjustment for the known factors (Cols, b, c , 4;. 

Columns (/) and (g) record a description and comparison of the nystagmus and vertigo elicited in each test. 


Multiple manipulations of the figures are proper to determine the presence of *P com _ 
reactions”. Lines 1 and 2 (or 3 and 4) may- be added to (or subtracted from). ' , )0 , 

pensate a variation in the Cold:Hot ratio. Lines 1 and 3, or 2 and 4. may be a - ““ be 

or subtracted from, to compensate a canal paresis. Lines 1 and 4 (or 2 and o' ' 
added to, or subtracted from, to compensate a directional preponderance ot nt- » 
caused by (in the absence of cerebral lesion) an alleged utricular paresis^ , .iced jn 
It will be seen that the possible manipulations are numerous: all must be prac - 
one case if necessary to achieve an approach to symmetry of the reactions. ... rare 
It is clearly possible to obtain a “pattern reaction” in every calorigram » 
exceptions. Such an exception would be the recording of exactly equal au J on]v a t 
nystagmus in all four tests, or the finding of three eoual reactions with one -, nrV 
variance. In manipulating the figures to determine “patterns”, it is Proper var iant 
simultaneously any combination of two figures, but never one figure only, ^uen a . be 
figure must remain variant with the other three. This persistent difference: . nQ 

described as a discrepancy, for our present theory and present knowledge p ^ MjreS 
explanation. Such a discrepancy is also frequently found in cases where tmen t 
have been adjusted in correction of the pathological Datterns noted me 1 
has secured an approach to symmetry, but one figure remains at variance. „ nun , er . 

The occurrence of these discrepancies is of great importance. They have s 0 f 

ous in the seventy subjects whom I have examined; they occur in the dudusu 
C awthorne, Fitzgerald and Hallpike. . , , - . - nf , Te cords of *' n y 

In making each test the examiner should have m front of him the rec faut jt c 
estimated degree of nystagmus and sense of vertigo elicited in prey mu- • { ts the 
important thathe should be ignorant of the duration of nystagmus m previous xesu,. 
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record of which when made should be obscured. Further the examiner should be ignorant 
of the passage of time until he has declared that the nystagmus is no longer visible. 
Neglect of these precautions may influence undesirably the results, more particularly 
when the point to be determined is the assumed end point of visibility of a gradually 
diminishing nystagmus. 

Discrepancies may be due to observational error, but they are certainly not always to 
be so explained, nor by error in technique. If such factors are responsible, which is 
the figure at fault, the obvious variant, or one of the others? If the latter, two figures 
are now capable of adjustment, and obviously a pathological pattern reaction may have 
been misdiagnosed or missed. In other cases, where the discrepancy is real, no explana- 
tion can be afforded; it may be, as previously suggested, that caloric irrigation does 
more than stimulate the external canal and cause exhibition of imbalance of labyrinthine 
tonus; it may be that the caloric tests can demonstrate pathological lesions other than 
canal paresis or utricular paresis. The mere possibility should encourage a healthy but 
reasonable scepticism in the interpretation of the results of caloric tests. 

Emphasis has been laid upon the great facility with which pattern reactions can be 
obtained in most calorigrams, and upon the frequent occurrence of discrepancies because 
a valuable method of testing will fall into disrepute unless considerable conservatism is 
exercised in assessing results. For the present vestibular lesions must be diagnosed only 
when the reactions obtained are typical and considerable. 

Reactions in disease. — Cawthorne, FitzGerald and Hallpike’s observations on the 
occurrence of directional preponderance of nystagmus in temporal lobe lesions are most 
valuable, as is their observation that they have not seen it in cerebral lesions not affect- 
ing the temporal lobe. It is, however, interesting that the case of de Kleyn and Versteegh 
quoted by them was an abscess not of the temporal lobe but of the frontal lobe, yet 
exhibited directional preponderance of nystagmus. It may well be that the abscess was 
a large one, secondarily affecting the temporal lobe, but in their paper de Kleyn and 
Versteegh do not state this. 

While directional preponderance of nystagmus resulting from imbalance of labyrinthine 
tonus disappears as compensation becomes established, this apparently does not occur 
when the lesion is in the cerebrum or tracts. I have seen a clear-cut directional pre- 
ponderance of nystagmus to the right of 35 seconds in a man aged 35 exhibiting a con- 
genital left hemiplegia with left Horner’s syndrome, diagnosed as syringobulbia but 
perhaps Little's disease. 

In dealing with “ Meniere’s ’’ disease, Cawthorne, FitzGerald and Hallpike, in my view, 
in a small proportion of cases attribute to pathological changes in the vestibule reactions 
which are within the bounds of the normal or of observational error. 

An interesting feature emerges from study of their findings in these cases of “ Meniere’s ” 
disease. In any particular case the actual duration of caloric nystagmus is an unreliable 
indication of the vestibular function, but from the average of a number of cases a con- 
clusion may be drawn. 

In fifty normal controls Cawthorne, FitzGerald and Hallpike record that less than 20% 
showed nystagmus lasting more than 2 min. 10 sec. Their recorded cases of “ Meniere’s " 
disease showing “canal paresis” only — i.e. excluding cases exhibiting directional prepon 
derance, which would tend to prolong the nystagmus, excluding also three cases described 
by the authors as showing canal paresis only, but which in my view show also directional 
preponderance (Cases 31, 34, and 39)— these cases of “canal paresis” only show nystagmus 
lasting more than 2 min. 10 sec. more than twice as often as do the normal controls; in 12 
of the 26 cases. If cases with clear-cut paresis are excluded the percentage of the remain- 
der with this excess reaction is of course very much higher. 

The symptoms of “ Meniere’s ’’ disease are now coming to be accepted as being due to an 
asymmetrical vestibular paresis. While this is undoubtedly in many cases true, the 
above figures would suggest that in a proportion of cases there is still room for a diagnosis 
of local hypersensitivity, or, perhaps, of a lack of central inhibition, as being responsible 
for the symptoms. 


Summary 

Consideration is given to various problems discussed in Cawthorne, FitzGerald and Hall- 
pike's recent progressive papers dealing with the human vestibular function with par- 
ticular reference to the caloric tests. The seat of origin of labyrinthine tonus is discussed. 

The thesis is accepted that the human external canal exhibits no marked difference 
of sensitivity to endolymph flow in one or other direction. 

Consideration is given to the possibility that the caloric tests elicit responses other 
than those due to endolymph flow notably by affection of labyrinthine tonus. 

The analysis of the results of the caloric tests is discussed. 

The results of the caloric tests in pathological states is considered. “Meniere’s” disease 
may usually be accompanied by an asymmetrical vestibular paresis but in some 
hyperexcitability of the organ cannot be excluded. 
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Squadron Leader G. H. Bateman, R.A.F.V.R., said that in the discussion so far as it haa 
proceeded no mention had been made o£ the superior and posterior canals, lie , 
whether Mr. Hallpike considered that the external canal had a preponderating P.- 
logical effect or whether all the canals had equal, though different, effects, a . 
external canal was discussed only because it was the easiest one to investigate. 

Mr. H. V. Forster said it had been mentioned that sensitivity might be a cause of 
and in America he believed that allergy had been blamed for this symptom. ..imed 
Skoog of Lund, though aware that brain tissue was resistant to sensitization, lia * 
that a sharply defined area in the medulla was not resistant (Acta otolarynp.,oio ’ 

25, 365). He thought that this result of his experimental work was of in ter e _ s U ro ximitv 
seeking an explanation for certain attacks of vestibular vertigo, because oi inc p • . q -_ 
to the area ot the vestibular nuclei. Mr. Hallpike’s researches had- demomtrat 
logical changes in the end organ — the labyrinth — but did he think that cnang - 
central nervous system might also be at fault in some cases? , .. P qibular 

He believed that Thornval had once expressed the view that symptoms oi 
vertigo might arise from disturbances in the medullary nuclei. . . , r, ar ticu- 

In the treatment of “ Meniere’s ” S3 r ndrome he had found bulbocapmne u.e . y 
larly during the acute attack. 

Mr. Hallpike, in reply, said, with regard to Major Clarke’s remarks, he was in e 
to him for examining this work with such care and skill. , , _ p j bv the 

With regard to the question asked about the superior canals, the P a “ t be cold 

vertical canals was not known. As to the explanation of the greater eneci =e i ec ted 

stimuli, Major Clarke had pointed out very properly that although tnej i greater 

30° and 44° C. respectively, it was very likely that the hot water lost heat ® ma Uer 

rate than the cold in the course of running it in. and that this was a factor m 
responses usually obtained to hot stimulation. . .. u e an d his 

In some of the published results the abnormalities appeared small, om oeneral 

colleagues had pointed out that it was not only the time difference differences 

amplitude which played a big part in arriving at a decision. Small time . ffni (; can t 
accompanied by big differences of amplitude of nystagmus were, they tnouoi • have 
and the cases which Major Clarke was referring to were of that kind, rie ttsr 0 f 
thought that the establishment of these tests on a firm statistical basis vas delicate 
difficulty which could not be got over very quickly. It was important to 
tests of this kind. cha nges of a constant 


viic uwut uu . xiicic wao wu icaauu »ii> wit *** p calu vct - 

extent have an allergic basis, and he had met one or two cases m which it < - g ut 

definitely that an attack could be produced by eating such food as cau 
those cases were very rare. 
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DISCUSSION ON THE RELATIONSHIP OF HYPERTENSION TO 

RENAL DISEASE 

Mr. Kenneth Heritage : The death-rate from arterial hypertension is higher than 
that from cancer. In people over 50 years of age it is responsible for 23% of the total 
deaths. Hypertension is not, however, a disease entity; it is caused by or associated with 
fifty morbid states. Moreover most patients suffer from the essential or malignant 
variety of hypertension, the aetiology of which is uncertain. The term essential hyper- 
tension is therefore a confession of ignorance and therein lies its chief value. 

Albutt in England and Huchard in France about 1895, first drew attention to cases 
of long-standing hypertension unassociated with clinical evidence of previous nephritic 
or vascular disease, thus differentiating hvperpiesia, the cause of which is unknown, from 
hypertension secondary to renal disease. Such cases of hvperpiesia may show an here- 
ditary tendency; hypertension commonly shows itself in early adult life; it may remain 
stationary for many years or show wide variations in the individual case, but sooner or 
later deterioration and death occur, downward progress being particularly rapid when 
the level of 200 mm.Hg or over is reached. These wide variations, the temporary 
improvement in the blood-pressure with rest, and the ageing factor must constantly be 
borne in mind in studying these cases and in assessing the results of treatment. 

Of recent years the "conception of an extrarenal cause for essential hypertension has 
been called in question by experimental work, and clinicians’ attention has turned again 
to the kidney in the investigation of these baffling cases. Goldblatt in 1934 produced 
sustained hypertension in dogs by two methods and thereby established on firm basis 
a renal origin for at least one variety of hypertension, first by partial constriction of 
both renal arteries by screw clips, and secondly by partial constriction of one renal 
artery followed by removal of the opposite kidney. The presence of the normal kidney 
tends to prevent hypertension developing. 

Wilson and Bvrom showed that constriction of one renal artery resulted in permanent 
hypertension in rats and that subsequent changes took place in the opposite undamped 
kidney essentiallv similar to those seen in malignant hypertension in man. The effects 
of experimental hypertension on the normal kidney could thus be studied. 

The degree of hypertension varies with the degree of constriction. Moderate con- 
striction results in hypertension which corresponds with benign hypertension in man 
whereas severe constriction results in severe vascular changes in all organs except the 
constricted kidney which is protected from the effects of hypertension by the clamp. 
When clamps are applied to both renal arteries, both kidneys are protected from the 
vascular changes. 

Thus whilst renal ischtcmia causes hypertension, hypertension is capable of producing 
all the vascular changes in the kidney formerly regarded as chronic nephritis. Since 
these changes increase the renal ischiemia, a vicious circle is set up. 

If the ischatmic kidney is removed or the clamp removed and the vicious circle 
thereby broken before vascular changes in the other kidnev have become permanent or 
widespread, the blood-pressure returns to normal, but if months have elapsed and 
the secondary vascular changes become well established these in turn maintain the 
ischremia and hypertension, and by causing fresh vascular damage lead to rapid deter- 
ioration in the terminal stages. 1 

Ischxmic hypertension is affected by the patency of the ureter. If the ureter is 
also ligatured no hypertension develops, although a smaller quantity of pressor sub- 
stance can still be demonstrated in the blood from the renal vein " Removal of the 
opposite kidney results in hypertension. Ligature of the ureter after ischtemic hyper- 
tension has been produced results in a fall of the pressure to norma! 

Bilateral adrenalectomy also completely eliminates the response to constriction of 
the renal arteries and Page has shown that the adrenal cortex or the administration of 
Acg. — Urol. 1 
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its extract in substitution therapy is necessary for the production anti maintenance of 
the hypertension of experimental renal iscliremia. 

Goldblatt reports that the hypertension induced by his clamp is not lowered by pcnlo 
tltal, -pentobarbital sodium, chloralose or morphia, but is lowered by amyl nitrite, 
glyceryl-trinitrate and high doses of potassium thiocvanatc. 

Whilst the existence of experimental hypertension is undoubted, its mode of pro- 
duction is by no means established. That it is not due to a nervous reflex is shown 
by the facts that it cannot be prevented or relieved by denervation of the renal pedicle, 
excision of the splanchnic nerves, complete sympathectomy or by destruction of the 
spinal cord. Therefore the mechanism of production is probably chemical by means or 
a pressor substance. Such a pressor substance (renin) derived front the cortex or the 
kidney was described as long ago as 1898 by Tigerstedt and Bergman. When isolate 
kidneys are perfused with blood no pressor substance is liberated so long as the punt 
pressure is normal, but sharp reduction of the pulse pressure or the conversion o a 
pulsatile to a continuous flow of blood leads to abundant liberation of pressor substance. 
Thus true ischaemia need not occur. . . 

Renin has been isolated and its properties studied. When injected intraienous J i 
produces a rather slow rise in blood-pressure. When perfused with blood it causes ta.o 
constriction but not when perfused with Ringer's solution. This led to the disco^w) 
that renin acts by combining or reacting with the pseudoglobulin fraction of the p a ^ 
proteins forming angiotonin or hypertensin. This substance has been isolate ^ 
actually crystallized. In its properties it is quite unlike renin, being much more 
will withstand boiling, and intravenous injection produces a prompt rise in 
pressure. Its action is greatly reduced or nullified by the presence of norma ^ 
tissue from which an antipressor enzyme can be isolated. This enzyme, wlncn 
power of destroying or neutralizing the pressor effect of angiotonin, has been ex ^ 
and used with effect in the reduction of experimental hypertension in anima s 
essential hypertension in man (fig. 1). 
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Whilst the production of such antipressor substance and its use m t nnvt hing 
essential hypertension holds out some promise, it cannot yet be regarded . - 

bU D ecreased ' 1 blood P flov.' through ? thc kidney and thence hypertension can be prod ^ 

asrsaa. % s 
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striction of the kidney by cellophane perinephritis (Page), (a) By pr 
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fibrosis by X-rays (Hartman, Ballinger and Doub). (6) By compression of the renal arteries 
bv adjustable clamps (Goldblatt, Wilson and Byrom). (7) By constriction of a solitary kidney 
transplanted to the groin (Glenn, Child and Heuer). (8) By ligation of both ureters. 
(9) By placing a ligature which while not constricting, limits the growth of the renal 
artery in young animals (Drury). 

Some of these methods are analogous to clinical disease in man but the parallel cannot 
be closely drawn and experimental evidence should serve only to suggest lines of 
clinical research. 

Turning from the experimental work to clinical surgery: If we exclude endocrine 
diseases associated with hvpertension such as pituitary basophilism, arrhenoblastomata 
of the ovary, adrenal cortical tumours, paragangliomata of the adrenal medulla, &c., 
surgical interest in hypertension falls into three groups of cases: (I) Hypertension 
associated with bilateral renal disease, chiefly bilateral urinary obstruction with or with- 
out infection. (2) Hypertension associated with unilateral renal disease. (3) Essential 
or malignant hypertension in which evidence of a primary renal lesion is absent or 
doubtful. 

(1) Hypertension Associated with Bilateral Renal Disease 

Taking the first of these groups, even before clinical sphygmomanometry was possible, 
the association between cardiac hypertrophy and obstructive lesions of the urinary tract 
was noted. Potain in 1875 noted this occurrence in cases of prostatic hypertrophy. Since 
then it has been a common observation to find hypertension associated with chronic 
urinary obstruction due to prostatic enlargement, urethral stricture, bilateral ureteric 
calculi, ureteric obstruction due to inflammatory or neoplastic infiltration, tabetic bladder 
dysfunction and a variety of other obstructive lesions. In many, particularly the older 
patients, this may be a chance association, but a fall in blood-pressure followed by the 
maintenance of a permanently lowered level is sufficiently frequently observed to be a 
commonplace. Although these patients are often of advanced age and have long-standing 
urinary back-pressure, the hypertension is of a particularly benign type and responds 
well to drainage. I believe that hypertension with or without gross arteriosclerosis even 
in the absence of a raised blood urea is an indication for two-stage prostatectomy, and 
that this decompression of the vascular system is no minor contribution to the benefits 
of prostatectomy. 

Uraemia and hypertension are not necessarily associated. Back-pressure uraemia may be 
present with a normal blood-pressure. Conversely hypertension may be present with a 
normal blood urea. 

The following case is a common example in prostatic surgery. 

A man aged 64 gave a two months' history of severe prostatic obstruction and of 
retention with overflow. The bladder was painlessly distended to the umbilicus. The urine 
was clear and uninfected. The blood urea was 82 mg. The blood-pressure whilst at rest 
was 210/130. Drip decompression of the bladder was carried out after which the blood 
urea fell to 58 mg. and the Van Slyke urea clearance test was 40% of normal. Two-stage 
prostatectomy was carried out as the blood-pressure had fallen to 120/70 at which level 
it now remains six months after operation. 

In calculus anuria the blood-pressure rises sharply and commonly falls to normal when 
the urinarv obstruction is relieved. 

In anuria due to sulphapyridine crystals a similar sharp rise in blood-pressure is 
observed. 

When investigating cases of hypertension the possibility of lower urinary obstruction 
should always be borne in mind. Difficulties are encountered as shown by the following 
case. 


A man aged 58 is recorded as having had a blood-pressure on reDeated examination 
of around 148/100 in April 1938. In December 1940 left nephrectomy was performed 
for stone in Sydney, N.S.W.; the right kidney being normal. A vesical calculus was also 
crushed. Since May, 1942, the blood-pressure has risen steadily to 240/140 and presum- 
ably will continue to rise. He has no urinary symptoms except nocturnal frequency 
The urine shows no evidence of pus, blood, casts, or organisms. Urea concentration test 
shows maximal concentration of l-7»„ urea. Cystoscopy shows moderate prostatic 
enlargement with 4 oz. of residual urine. Both ureteric orifices are so erosslv 
dilated and patulous that they look like the mouths of diverticula The left 
leads to a sausage-shaped saccular dilatation of the stump of the left ureter in which « 
ureteric catheter coils up. The right shows considerable ureteHc and pelvic dilatation 
and a cvstogram shows backflow up the ureters. Is his hvnertension aecident-illvasG^'i’ 
ated with a urinary lesion? Is it due to irreversible chammfset io bv the remnJrt Si 
& d n e -now ‘present? 1 '*' Way relatCd *° the mUd tho ^ h definite Ilgreb oY^ostati? 0 ^^- 

Congenital polycystic kidney is associated with hypertension in over 50% of cases and 
the clinical course and sequence of events closely resemble that of chronic nephritis 
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(2) Hypertension Associated with Unilateral Renal Disuse 


^ e turn now to the important group of cases of hypertension associated with unilateral 
renal disease. Since the work of Goldblatt followed bv Wilson and Byrom, clinicians ha« 
been on the look out for cases of hypertension with evidence of unilateral disease in the 
hope of relief by nephrectomy. 

Statistics differ as to the frequency with which these conditions are associated, yet whilst 
far from common, the relationship between the two conditions is in some cases undoubted 
In some cases particularly in children, it seems probable that the unilateral tenal 
lesion is the sole cause of the hypertension as in the experimental animal. The frequency 
of unilateral renal disease and the comparative infrequency of its association with 
hypertension lends support to Braasch's view that the renal lesion senes as an imtant 
10 1 ° Ut a ^ ate . nt hypertension, or hereditary tendency. , 

\\ hast a dramatic fall in blood-pressure to normal often follows nephrectomy, 
although this reduction in blood-pressure is maintained for weeks or months, in t c 
majority of cases, probably' due to secondary vascular changes in the other kidney an 
elsewhere, a steady upward creep of the blood-pressure is noted until in many cases e 
original reading is reached. Particularly is this the case in adult and elderly patient?- 
In these cases although the presence of hypertension is to be taken into account in 
borderline problems, the decision between nephrectomy and conservative surgery mu? 
be dictated in the main by' the extent of the surgical renal disease. In the present state 
of our knowledge, the sacrifice for a minor lesion, of a kidney which at a later date can 
ill be spared, must be guarded against. " 

The unilateral lesions most frequently associated with hypertension are strop >c 
pyelonephritis, hydro- and pvo-nephrosis with or without stone, and vascular Ie>ion 
of the kidney. . 

Atrophic pyelonephritis is an unsatisfactory term used to denote a small P° r ^ f 
functioning infected kidney. Many are contracted as a result of chronic infection ■ 
fibrosis, but probably the majority are chronically infected due to some congenital a n 
mality: aplasia or hy’poplasia due to insufficient blood supply. In these cases it 
that Nature has anticipated Drury’s experiments. This congenitally hypoplastic tw 
is supported by? the fact that these kidneys are frequently the cause of hypertension 
children. 


The first successful case of this kind recorded by Butler in 1937 is of a boj 3B«> 
whose unilateral pyelonephritis continued after removal of a stone. The blood-prt 
gradually rose to 160/105 and after nenhrectomv fell to 100/70. Twenty months later j 
blood-pressure was 115/75 and the child remained well. Barney and Suby feciwa ^ 
association of a blood-pressure of 190/120 with a functionless right kidnev m 
aged 10. Twenty-one months after nephrectomy the blood-pressure was 92/ov. 


Hypertension of the malignant type associated with renal hypoplasia has been I n0 ' 
for some time. Schwartz in 1924 described a fatal case in a child, in which the smnu 
kidney weighed only 6 g. compared with its fellow of 150 g. ,- w „ 

Fishberg in his monograph states that hypoplasia of one kidney is not a rare n a 
in a y r oung person who has succumbed to malignant hypertension. 

A beautiful example has recently’ been described by 7 Platt. 

A girl aged 8 suffered from Bacillus coli infection in a functionless left kidne; j - 
headache, morning vomiting, cardiac enlargement, bilateral papillcedema ana 
and raised blood non-protein nitrogen were oresent with a blood-pressure oi 
The urine showed a trace of albumin but no*pus or casts. , . and 

After nephrectomy the blood-pressure fell during the next five months to i-o. 
all symptoms and signs cleared up completely. i 5 vpt>- 

Examinations of the specimen showed healed pyelonephritis in a congenita) lx. - se j f . 
plastic kidney. No main renal artery was found, its place being taken by four un. 


Although in this case nephrectomy was successful, though performed at a ' nle , 'f p ^ c 
in the disease, it is obviously highly desirable to remove' the diseased kidney ^ 
the malignant phase and before the’ vicious circle of irreversible changes has bee 
up in the opposite kidney’ and elsewhere. 

Wilson and Chamberlain reported a similar case in a girl of 12. whose b\?°£j p ^ e }race 
of 230/170 was associated with a functionless right kidney. The urine con ‘“‘. the'blood- 
of albumin, a few pus cells but no casts. Forty-eight hours after nephrectom ., 09 /HO. 
pressure had fallen to 130/90 but at the end of ninety-six hours had risen a ^ a }kjj on "ji was 
During the next two months a gradual fall took place and one year after opera 
found to be 116/74. 


Burkland recorded an example of a congenitally hypoplastic pelvic kidne, ]]vpC r- 

the age of 3 was known to be associated with hypertension up to 1/o/i-y r ; e£ j' out . 
tension was watched for two years till at the age of 5/- nephrectomy « a - 
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The renal artery was found to be partially occluded, A marked fall in blood-pressure 
followed operation and three and a half years later showed a reading of 105/65. 

Many similar cases are recorded in children and adults although few have yet been 
followed sufficiently long after operation for the ultimate results to be known. 

It is clear, however, that every case of hypertension particularly in children merits 
complete urography. 

In adults the results are much less striking. It is to be assumed that the child’s 
vascular system is much more adjustable and that the permanent changes are less marked. 

Abeshouse records the case of a man aged 52 who suffered from left hydronephrosis 
associated with pelvi-ureteric obstruction. The blood-pressure varied between 200 
and 210 systolic and 110 and 120 diastolic. Temporary improvement followed a plastic 
operation, the blood-pressure falling to 170/110, but the hydronephrosis recurred and 
ruptured spontaneously, giving rise to a perinephric abscess. Nephrectomy was per- 
formed and he was subsequently observed for three years during which time the reading 
remained constant at about 152/108. 

Partial ureteric or pelvic obstruction in producing hydro- and pyo-nephrosis must . 
commonly produce much elongation, distortion and compression of the renal arteries 
and pressure ischsemia of the renal tissue. Hypertension might be expected as a com- 
mon finding. This, however, is far from the case and in some cases in which it is 
present and greatly benefited by nephrectomy, the specimen shows only very little renal 
tissue left in the wall of the sac, as in the following case. 

A man aged 42 was first seen in October, 1937, when he complained of severe headaches, 
palpitations and dizziness of a few weeks’ duration. He had occasionally passed dark 
urine suggestive of hsematuria. Examination showed cardiac enlargement with an apical 
systolic murmur and a blood-pressure of 236/134. The retinal vessels showed sclerosis 
but no papilloedema was present. 

No abnormality was palpable in the abdomen. 

He was admitted as a case of essential hypertension to the medical side of the hospital, 
and investigated as follows: 

Blood Wassermann negative. 

Urine shows no red or white blood cells and no casts; later hyaline casts were found in 
moderate numbers. 

Blood urea was about 40 mg. on repeated examination. 

The urea concentration test showed a concentration up to 4% in the third hour. 

The standard urea clearance test showed a clearance of 84% in the first hour and 
60% in the second hour. 

With rest in bed for two weeks the blood-pressure varied between 220/130 and 170/100, 
the latter figure being obtained after subcutaneous injection of vagotonin of which 
he had 17 daily injections. One month later his blood-pressure was again 250/150 and 
his symptoms were particularly severe. Radiological examination was now carried out 
showing no uroselectan excretion from the left kidney whilst the right showed no abnor- 
mality. Unfortunately these films were destroyed by bombing. Blood-pressure was 
observed two-hourly for two days (see fig. 2). 
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On February 3, 1938, five months after the onset of hypertensive symptoms, leit 
nephrectomy was carried out. 

The blood-pressure immediately prior to operation was 230/140 and dropped to 180/100 
under pentothal anaesthesia. 

The usual loin incision was employed and a large pvonephrotic kidney found contamms 
urine rich in cholesterol crystals. The renal tissue' was compressed to a thin hMouc 
shell and the upper end of the ureter was occluded. . . 

He has been re-examined recently — five years after nephrectomy. He has remained 
completely well and his present blood-pressure whilst ambulatory is 150/75 (see tig. •>'- 

The urine shows no abnormality. 



case. 


The following case illustrates the opposite extreme: ^ 

A woman of 62, known to have had tuberculosis of the left kidney for macular 
was admitted in a state of stupor. Blood-pressure 220/120. Retinal h?S >0T ^hp urine was 
star, marked papilloedema. Blood urea, 77 mg. Urea clearance 22 7c - 1 f jf u i ar hyP er ‘ 
loaded with albumin but contained no pus cells or casts. Marked left Venn 
trophy and peripheral vascular thickening were present. , whilst the 

Intravenous urography showed no function in a partly calcined left 
right showed only slight pelvic enlargement and was fairly well outlined. 

She died of cardiac failure six weeks later. ^ 

Renal tuberculosis is not commonly associated with hypertension a ' t '?°j>f!ij(f report 
found it in 13% of autonephrectomized kidneys such as this. Nesbit , and remained 
a case of a woman aged 51 whose hlood-pressure of 180/100 fell to 120/100 j t js 

at this level for fourteen months following removal of a tuberculous right 1 - 

noted that these cases are older than the average case of renal tuberculosis. degree 

Renal calculus is not commonly associated with hypertension althoug r ^ j JC j, r0 - 
of chronic infection and renal sclerosis commonly associated would be expec 
ductive of renal ischsmia. , dominates 

Possibly stone earlier than other lesions draws attention to its presem. • at ; ves the 
the clinical picture, or in more long-standing cases, urinary' obstruction o‘ 
hypertensive effect of vascular constriction as in cases of pyonephrosis. 

I am indebted to Mr. Alex Roche for the following case: ^ urjne 

A woman aged 54 gave a history of htematuria and pain in the left A^uter part of 

being normal. P Thl blood-pressure was 190/120. 
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Left nephrectomy was performed and the specimen, which was shown at the patho- 
logical meeting of this Section last year, showed an encapsulated stone adjacent to which 
was a squamous-celled carcinoma of the renal pelvis. The kidney was hollowed and 
contained blood. Four days later the blood-pressure was 186/92 and six weeks after 
operation 174/84. 


This case is of interest in showing the unusual feature that the post-operative fall in 
blood-pressure is most marked, indeed almost entirely confined to the diastolic reading. 

Very little evidence is available concerning the relationship of hypernephromata to 
hypertension. Although in the age group to which many of these cases belong hyper- 
tension is naturally common, few appear to be relieved by nephrectomy. This is rather 
unexpected in view of the frequency with which the renal vein is invaded by growth. 

I am aware of a case in which visual impairment and fundus changes were associated 
with a systolic pressure of 180. Hrematuria, however, led to the discovery of a small 
hypernephroma, the removal of which produced a rapid fall in blood-pressure to 120 
systolic and the disappearance of all symptoms. 

Even extreme hypertension is frequently seen with Wilms’ tumours in children and 
Koons records a fall in blood-pressure from 190/155 to 116/76 following nephrectomy. 

Whether ischtemia of renal tumour tissue like ischtemia of typical renal tissue. can cause 
hypertension is not clear. 

Again we have no convincing evidence that nephroptosis is associated with orthostatic 
hypertension. 

In spite of Page’s experimental findings with cellophane perinephritis, there is no 
evidence that perinephritis or perinephric abscess is ever an etiological factor of hyper- 
tension in man. 

Vascular lesions of the kidney . — From animal experiments it would be expected that 
hypertension would be a more constant feature of vascular renal lesions than other 
sclerotic disease, provided that the vascular change is one that results in a constriction 
rather than occlusion of the individual vessels. 

Since localized or diffuse arteriosclerotic disease commonly is the result of hyper- 
tension, it would clarify the problem if such cases were for the time being excluded, and 
evidence, sought amongst conditions in whose causation hypertension can play little part. 

Welty recently collected 1 1 cases of thrombosis of the renal artery, a condition which 
is frequently mistaken for an acute abdominal catastrophe. Hypertension was present 
in every case. 

Fishberg noted the development of transitory hypertension associated with embolism 
of the renal artery in a case of myocardial infarction. The blood-pressure was observed 
to be 100/60 for two weeks before the renal embolism following which it rose to 155/108 
subsiding to normal again in five days. 

It would seem that complete occlusion as in renal infarction is associated with transient 
or no blood-pressure changes. 

A review of the literature of periarteritis nodosa reveals that hypertension is an almost 
constant finding in cases with renal changes. 

Braasch, Walters and Hammer observed hypertension in two cases following severe renal 
injury. These authors have emphasized the role of operative trauma and infection as 
aniological factors in hypertension. They reported 14 cases in which the blood-pressure 
was normal prior to conservative renal surgery but hypertension followed operation. Each 
case presented evidence of reduced function and persistent infection following the con- 
servative operation and after removal of the diseased kidney the blood-pressure returned 
to normal. 

Aneurysm of the renal artery is a rare condition but a recent report of this condition 
by Howard Forbes and Lipscomb is extremely instructive. 


A girl aged 5 who gave a past history of acute haemorrhagic neDhritis following a throat 
infection was known to have a normal blood-pressure until August 1939 when she com- 
plained of headache and a left hemiparesis. At this time the blood-oressure was 158/90 
and the urine contained a trace of albumin and a few casts. A craniotomy was performed 
at Johns Hopkins Hospital for right frontal haemorrhage and although little ‘abnormal 
was found the neurological signs cleared up. By this time the child's pressure had risen 
to 190/140 and when taken hourly for twenty-four hours the lowest reading obtained 
W3s 168 7 132. 

The fundi showed only arterial constriction. 

Intravenous and retrograde pyelography showed good excretion on both sides- the left 
renal pelvis was normal but the right showed slight dilatation of the lower calv-x Since 
as a last resort Adson s sympathectomy had been decided upon, the right side mt /C 
first. In October, 1939, right splanchnicectomy and removal of the cmliac and the fir« 
second and third right lumbar ganglia were carried out. Although after this onprS 
evidence of sympathetic interruption was noted, no fall in blood-pressure occurrerT 

Two weeks later a similar operation was performed on the left side Snhf^Ju • * 

and ganghonectomy were done first and the usual fall in blood-pressufe 'did occur’ 
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Gerota’s capsule was then opened with a view to renal decapsulation. The kidney tts. 
found to be normal but attached to the pedicle was a multilocular aneurysm of the renal 
artery the size of three small grapes. At this moment the blood-pressure was iw™. 
Nephrectomy was immediately carried out and five minutes later the pressure n»a 
dropped to 126/80. The kidney showed hyaline necrosis of the glomeruli, negener.. t 
changes in the tubules and intimal proliferation. , „ „„,i« 

Three weeks later on discharge from hospital the reading was 138/90, ana five mom 
later 110/70. The child remained in good health nine and a half months after operat 

This case illustrates the fact that a kidney may show no difference from its fellow in 
the excretion of uroselectan and may show a completely normal pyelogram and 
the unilateral cause of hypertension. 

(3) Essential Hypertension 

In the search for clinical renal ischaemia we are handicapped by the absence of any 
means of visualizing the renal arterial tree in life and although uroselectan c ' e ®, ral \ CC | J( .j nr 
and intravenous pyelography afford evidence of total renal blood flow — the bloo ^ 
practically cleared in a single passage through the kidney — they afford no eu e 
degrees of vascular obstruction. 

In this connexion it is interesting to note that Corcoran and Page found no e P '\ on 
of renal function to urea, inulin, uroselectan or phenol red clearance tests m hyper 
induced by either cellophane perinephritis or by arterial constriction. 

It cannot be too strongly emphasized that it is exceptional to find a S 1085 . s Jj o “ t0 
renal lesion associated with hypertension and it is always possible for the asso ■ ^ 

be a chance one. The great majority of our cases therefore remain in the un ^ 
essential group, and there is no evidence that the kidney is primarily respons ^ 
this condition. In cases of malignant hypertension dying early in the couk aC idng; 
disease from a non-renal cause post-mortem renal changes are minimal or • a 
arteriolar necrosis being the earliest change. . . 

From our knowledge of the effects of severe hypertension on the kidney, n is ^ten^ r 
to suggest that some vascular constriction, presumably vasospasm when organic 
absent, must have protected the kidneys from the otherwise inevitably set ere 
damage of hypertension. . mother 

Since angiotonin is both a result and cause of renal vascular constriction 
vicious circle is evident. . t ant ;. 

It is probable therefore in early cases of essential or malignant hypertension 
pressor therapy if perfected, will find its chief application. 

In the meanwhile sympathetic surgery has been applied extensively to these ensjv.^^ 

The sympathetic surgery of hypertension is based on the assumption that 5 e ./pressure 
arterial tone can be released by extensive sympathectomy and that a fall in b °?,,y 0 ]] 0 \vs 
follows such extensive vasodilatation. This fall in blood-pressure undoubte s£veic 
splanchnicectomy and is largely due to splanchnic vasodilatation which may ( j cnCrV( T 
enough to produce extreme orthostatic hypotension. Other important factors ar con( ]; t ions 
l of the adrenals with possible reduction in the release of adrenalin under 


tion 


of stress, and the abolition of neurogenic renal vasospasm by renal denervation. ^ svnl p a _ 


, 0 i . . f j, rea t svnip“ 

The latter factor would appear to be negligible except in emergencies 01 j enl i c blood- 
meric stimulation, for renal denervation alone has no effect either on s *f .j 1 v 5 eems 
pressure or on the renal blood flow under normal conditions. In fact the 'efferent 
possessed of a remarkable degree of autonomous adjustment of its afferen ‘ . ; n t hc 
arterioles by which in the face of changing arterial pressure it is able to m rena l 
i o„... Ki^rL^rescnre to maintain 


renal blood flow constant, possibly also of altering the blood-pressure to n * | Qn _ 

flow. Such vascular control must be humoral as it is uninfluenced by dene * ^ bot b 
Although an increased filtration fraction and a decreased renal bloo nian , 

explainable by efferent vasoconstriction, characterize essential ^yB ert , enS1 ^ ieas ured by 
extensive sympathectomy has no effect in increasing the renal blood flow as j,| 00 d 

the abrodil clearance test, yet the maintenance of the pre-operative volume rena j yaso- 
flow in the presence of a* lowered blood-pressure would suggest that som 
dilatation has taken place. , bv ^tcnri'C 

It would appear possible therefore that a reduction in blood -pressur breal; t he 

vaasodilatation and impairment of the output of adrenalin may in som 
vicious circle of renal vasoconstriction. -idrcnalina-'tnia 

One is, of course, well aware of the very strong evidence against hy-pe tumoU rs 

and the dissimilarity between the paroxysmal hypertension of adrenal me ■ 
and the cases under discussion. 
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As mentioned earlier, even total sympathectomy has no power in reducing hyper- 
tension due to a Goldblatt clamp, so if any comparison can be made from animals to man , 
the benefits of sympathectomy in essential hypertension must be ascribed to release 
of the phvsiological clamp, before anatomical changes have gone too far. 

Four operative procedures have been used, and have gained widespread acceptance. 

(1) Crile's operation of adrenal denervation and cceliac ganglionectomy. Whilst Crile 
reports relief in over 50% of cases it is important to remember that sympathetic regenera- 
tion rapidly takes place. 

(2) Peet’s simultaneous bilateral intrathoracic splanchnicectomy and lower dorsal 
ganglionectomy. This has the advantage that both sides can be done at one sitting and 
since much of the division is pre-ganglionic, regeneration is less likely, but it suffers from 
the great disadvantage that the kidney, renal vessels and adrenals cannot be inspected 
and so lesions here may be missed. However Peet records over 40% of cases in each 
post-operative year up to six years as having marked reduction in blood-pressure, and of 
these about half showed either a return to normal blood-pressure, or a fall of 80 mm. 
in systolic and 25 mm. in diastolic pressure. 

(3) The most popular operation of this type is Adson’s subdiaphragmatic extraperitoneal 
resection of the splanchnic nerves, cceliac ganglia and lumbar sympathetic chain, gener- 
ally combined with partial adrenalectomy, renal denervation, decapsulation and biopsy. 
Whilst this has to be carried out at separate occasions on each side and though, in spite 
of its radical nature regeneration is possible, it has the advantage that a very complete 
inspection of the adrenals, renal vessels and kidney is an essential part of the operation. 

(4) Recently Smithwick has still further extended this operation above the diaphragm 
to obtain preganglionic section, and has removed also the lower dorsal sympathetic chain 
and the supradiaphragmatic course of the splanchnic nerves. This operation when com- 
pleted bilaterally is followed for a time by severe orthostatic hypotension, but for it 
Smithwick claims 65% of good results. 

(The role of decapsulation in aiding collateral circulation is doubtful. There is doubt 
as to whether it aids in providing collateral vessels or whether like Page’s cellophane, 
perinephritis is set up. This is quite apart from the question as to whether the con- 
stricted arterioles are ever reached.) 

My small experience is limited to the extended Adson operation from which a sub- 
stantial fall in blood-pressure is commonly obtained. Other cases in which the fall in 
blood-pressure is slight obtain a disproportionate amount of symptomatic relief and even 
retrogression of fundus changes. 

It must be admitted, however, that if the evil consequences of prolonged hypertension 
are to be averted, substantial reduction in blood-pressure is necessary. 

Loyal Davis has shown that splanchnicectomy even if unsuccessful in causing a signi- 
ficant fall in blood-pressure renders the patient more responsive to medical treatment with 
sodium thiocyanate. 

In the absence of knowledge of the mode of action, the criteria for splanchnicectomy 
must be accepted with considerable reserve. Here are some that have been put forward. 

(1) The absence of any known endocrine cause. 

(2) The absence of any primary medical or surgical lesion of the urinary tract. 

< 3 ) Systolic pressure of over 200, diastolic over 100. 

(4) Failure of medical treatment. 

(5) Full cardiac compensation. Absence of advanced sclerosis. 

(6) Normal blood urea. 

(7) Urea clearance test of 40% or over. 

(8) Progressively increasing symptoms. 

(9) Favourable response to rest, sodium amytal or pentothal sodium. 

(10> Age under 50. 

(11) Positive cold pressor test. 

Many writers sound a note of warning on the dangers of a fall in blood-pressure. In 
none of the records I have studied have I found any evidence that a reduction in blood- 
pressure towards normal has been anything hut beneficial. 

In conclusion, it is clear that in investigating a case of unexplained hypertension a 
complete urological search is necessary. Although in the great majority of cases no 
surgical lesion will be found and great caution is necessary in interpreting the association 
between such a lesion and hypertension as cause and effect, only when such a cause is 
excluded can the case be regarded as one of “essential hvpertension” for which extensive 
sympathectomy seems to hold out a chance of definite palliative benefit. 
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Dr. R. W. Scarfi : The experimental side 0 } the mechanism of the ^ ( j nI 

hypertension . — Both from clinical and experimental evidence there is no 0 
certain unilateral and bilateral kidney lesions may give rise to hypertension. P ■_ t j, : 
explanation that has received considerable attention of late is that the hypertens ^ 
result of a humoral mechanism in which vasopressor substances are 1 )C , ra ^ S0T su b- 
destruction of kidney substance. The presence and characteristics of a rena pr ^ ^ 

stance have been the subject of intermittent research since Tigerstedt and er 5” ' w ^ 
first described it. The mode of action of this substance, renin, has b een - 
the result of a series of reactions culminating in the production of a su s - an( j 
“hypertensin” by Houssay and Braun-Menendcz ( 1 942) and angiotonin >. s 
Helmer (1940). . fln _ 

The chart shows results of some experiments with renin which I carried out 
junction with N. H. Martin (1941). 



Fig. 1. — Blood-pressure records of Babbit D5S on three successit e days - 

a. X — 24 c.c. kidney extract intravenously. 

b. # 3 c.c. 

Anaesthesia for first 6 mins. 

c. ‘ O' 34 c - c - kidney extract intravenously . 

Anaesthesia 2—6 min. 

Anaesthesia is indicated by broken lines. acroni- 

FIG. 1. — A Shows the effects of a single injection of renin. The ^p^ss’ure ' r3S 31 its ?.hesi 

panied by a fall in the pulse-rate and extrasystoles were frequently 'detected In hen inducing ananth 

B The injection of renin after ether anatsthesia had been .established, c 1 he d %vorn off. 

after the injection and terminating this amesthesia before the effects of th- miecti 

(Taken from Brit. J. exp. Path., 1041, 22, 311). 

The curious feature of the hypertension resulting from kidnev damag^ McGe0 «re) 
Stancy of its occurrence both clinically and experimentally In 93^ d oxal.Wj 

of kidney lesions were produced experimentally tnese 
3 iritis unilateral and bilateral nephrectomy, trauma, ligation ^ 
glomerular embolism, both by inert material and killed bacteria. In n_ ^ , 

o . 1 1 3 ! rsoiVniprir TTl 1 


incinueu , 

ureters an« 
of the animaf 

the l> lood 


glomerular embolism, born oy ’ incre ase m ™ 
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Other workers have been more successful in their endeavours to produce hypertension 
with the varying types of kidney injury, but most are agreed that, with the one out- 
standing exception of renal ischtemia, the hypertension can be established with no degree 
of constancy. 

Various explanations for the apparently fortuitous occurrence of hypertension after 
renal damage have been put forward. These postulate critical degrees of anoxtemia, 
excretorv failure or the formation of substances that either directly or indirectly neutralize 
the action of the pressor substances. One fact does emerge, and that is that there is no 
parallelism between the occurrence of hypertension and the amount of renal disability. 
Recently, while endeavouring to reproduce experimentally the lesions of “crush kidney” 
C. A. Keele and I tried the effects of temporary occlusion of the renal circulation. 

After occlusion of the renal circulation for periods varying between sixty to one hundred 
and twenty minutes, in the majority of animals the blood urea rises rapidly to 300 mg. 
per 100 c.c. Thence it may continue upwards to 600 or more or the animals may slowly 
recover. Although frequent blood-pressure readings were taken no significant rise of 
blood-pressure was found. [I am indebted to the Courtauld Institute of Biochemistry' 
for these figures.] 

On the other hand a high degree of hypertension can be established without any gross 
signs of kidney failure. 

Megibow, Katz and Rodbard (1942) have stated that a certain amount of healthy kidney 
tissue is necessary for the production of hypertension and that there must be a balance 
between ischaemic and healthy kidney. It is not clear how this balance is maintained 
over long periods of kidney destruction. 

On the question of the nature of essential hypertension, the above work taken in con- 
junction with the now classical experiments of Goldblatt et a!. (1932, 1941) would appear 
to lend support to the view that this condition is the result of a humoral mechanism. 

This view is substantiated by Wilson and Pickering (1938) and by Wilson and Byrom 
(1941) who show that clamping of one renal artery may be followed by the changes of 
malignant hypertension in the organs and in the untreated kidney. These authors 
believe that a vicious circle is set up. This evidence has been accepted by many as a 
clear indication of the renal-humoral origin of essential hypertension, but there is much 
that still requires explanation. 

It is difficult to see how this vicious circle is maintained without the intervention 
of some other factor. It is not clear if the changes are brought about by the high blood- 
pressure or by the substances liberated from the affected kidney. It is well known that 
both clinicallv and experimentally lasting hypertension may be unaccompanied bv kidnev 
changes. Lasting high blood-pressure can be induced in rabbits by denervation of the 
carotid sinuses and even after long periods of hypertension no kidney changes can he 
demonstrated (Kremer, Wright and Scarff, 1933). If the pressor substance is directly res- 
ponsible there is no explanation for the absence of lesions in the clamped kidnev. It is 
true that its blood supplv is reduced but its circulation is adequate and the circulating 
blood must contain the pressor substance. 

I hope that other speakers will give the clinical evidence against the simple humoral 
view of hypertension. The work of Arnott and Kellar (1936) on the experimental side 
should be noted. They demonstrated a rise in blood-pressure in oxalate nephritis but 
found that this rise was prevented by previous denervation of the kidney. 

Maegraith and Maclean (1942) showed that injections of kieselguhr into the renal 
cavity would produce a rise in blood-pressure in rabbits. They described two phases of 
the rise in pressure: (i) A transitory “spike” phase: (ii) a slower lasting rise. 

Section of the renal nerves prevented the slow lasting phase or abolished it when estab- 
lished, but had no effect on the “spike” phase. This would indicate the operation of two 
distinct factors in the production of the hypertension. 

From these facts it would appear that both humoral and nervous mechanisms may play 
a part in the production of hypertension but that knowledge of these alone is insufficient 
to explain the inconstant occurrence and variations in behaviour of the condition. 
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^ vans : ■^' 1 spite of the advances in our knowledge of the natural history 
little f C ft C iscns . e a . nc ^ r ^ c exciting work on experimental hypertension, we as vet knovt 
1,e mechanism of essential or primary hypertension— tire disease which i's respon- 
il/ J P" ha P* more than 90% of all patients' with high blood-pressure. Nor is there 
A** 1 } 3 ec ^ uate treatment of this condition — cither medical or surgical, 
nn* »L hC ,P resent time, wc recognize two main groups of patients with hypertension. In 
^ I . p typei tension is secondary to some obvious pathological state such as chronic 
nep iritis, chronic pyelonephritis, polycystic kidney disease, toxaemia of pregnancy, tumours 
o suprarenal and pituitary glands, and coarctation of the aorta. In the other, the hyper- 
ension appears as the primary feature without obvious renal or other disease. This is the 
group now n as essential hypertension. There are two types of essential hypertension, 
benign hypertension and malignant hypertension. 

Benign hypertension is a disease of later life (50 to 60), and runs a course of many 
years, often symptom-free until some cardiac or cerebral catastrophe occurs. Papillcedenia 
at ? , r ^ r ) a [ “till 1 tre do not occur. This condition accounts for the great majority of patients 
tuti high blood-pressure. The tolerance of women in particular to many years of this 
iorm of hypertension is notable. 

Malignant hypertension appears to be a separate clinical entity. It is relatively rare, 
and occurs in a younger age-group (40 to 50), more commonly males, with severe 
symptoms such as headache, dyspnoea, and visual disturbances at the onset, and in 
later stages renal failure is common with death within twelve to eighteen months o 
onset. I apilloedema is the early physical sign which immediately distinguishes this 
condition from benign hypertension. There is usually no record of previous hyper- 
tension. Occasional but rare instances occur when, after manv years of benign, hyper- 
tension, a malignant termination supervenes. This must not be confused with the 
clinical entity just described and for which the term malignant hypertension should 
be reserved. 


, The, experiments of Goldblatt and Byrom and Wilson have led some to the beh e 
that all hypertension is renal in origin. There is no doubt that, in certain instances, 
unilateral kidney disease (chronic pyelonephritis) mav result in the development of hyl ,er " 
tension and its sequelae. But in regard to essential hypertension the evidence is as ye 
inconclusive. Against a renal aetiology, one may quote the following: In the rat expen 
ments, no vascular disease is observed in the clamped kidney; in patients with niahgnan 
hypertension minimal vascular damage is seen in the early stages, and severe later; seier 
bilateral kidney disease can occur without any hypertension. If arteriosclerosis is t w 
result of hypertension, it cannot be convincingly put forward as a cause. It is _p QSSI 
of course that the mechanism of the production of essential hypertension is ren ^ 
ischaemia, but if so it seems more probable that this is at first functional, being due 
some extrarenal factor, and is only later aggravated by renal arteriosclerosis. 

In regard to treatment of hypertension, particularly from the surgical aspect, I " ou . 
emphasize certain points. There can be no doubt that a careful search for unilateral 
kidney disease should always be made, especially in young patients — -though of cours 
the condition is rare. The results of nephrectomy in 'such patients may be miraculous, 
though the outcome must be dependent upon whether or no secondary vascular change- 
have occurred in the sound kidney. As this must often he uncertain, disappointment, 
will occur. 


Apart from this very small group, our main concern will be with the very large group 
of essential or primary hypertension. Here I think it is of first importance to n . inke a - r 
accurate diagnosis of the several disorders which have so much in common in thei 
later stages. I refer to the hotch-potch of conditions which masquerades under m 
designation of “chronic interstitial nephritis’’. This may include the late stages ^ 
Bright’s disease, malignant hypertension, benign hypertension, chronic p) relonepnnm, 
and late-stage pregnancy kidneys. Particularly important is the separation of 
and malignant hypertension. Further, a period of careful observation of svmpto 
blood-pressure readings, optic fundi, and renal function, is essential. 
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Until an effective therapy is introduced, it is probably true to say that the majority 
of patients with benign hypertension are better without treatment unless the state of the 
heart demands it. Only too often, excessive zeal in treatment of these cases results 
in a state of blood-pressure consciousness with its train of functional symptoms. 

In niy experience, the results of denervation operations have been disappointing; and 
certainly I have never observed results comparable to those claimed at the last Inter- 
national Surgical Congress in Brussels. All observers agree that symptomatic improve- 
ment occurs much more frequently than any permanent fall in the blood-pressure, and I 
feel that such symptoms may be functional dr may be the result of the enforced rest. 

It therefore seems to me that surgery will tend in future to hold a lesser place in the 
treatment of hypertension, and that a more probable solution lies in the experimental 
work on pressor substances — though as yet this has not reached therapeutic application. 

Finally I should like again to stress the importance of the careful selection of cases, 
their adequate assessment before treatment is begun and the realization of the benign 
symptomless course pursued by so many patients with essential hypertension. 


Mr. A. Dickson Wright: A special fillip to the aniological study of hypertension was 
given when it was first discovered by Butler that the removal of a solitary surgically- 
diseased kidney could dramatically end a high blood-pressure syndrome indistinguishable 
from the classical type arising idiopathicaliy or secondary to medical disease of the 
kidney. It was felt that the diseased kidney was distilling some subtle high pressure 
poison and if that could be discovered and countered another scourge of civilization 
could be satisfactorily dealt with. 

So far the work proceeds with indefinite results, various renins, nephrotonins and 
tubulins have been described, but so far conviction is lacking. 

The enthusiasm arising from the discovery of the hyperpiesis produced by surgical 
disease of the kidney was tempered and now even seems to be dying away when it was 
found that 70% of such cases were not benefited by removal of the diseased kidney. 
Again it was observed that patients with surgical diseases of the kidney were no more 
afflicted with high pressure than the general public. Pathologically too" it was observed 
that these hypertensive surgical kidneys were the seat of the arteriolar sclerosis found in 
the kidneys of Goidblatt’s experimental dogs and the ordinary hypertensive case. It 
was therefore presupposed that the surgical disease of the pelvis had excited this 
arteriolar disease in the parenchyma, high pressure resulted, and this in its turn produced 
arteriolar disease in the sound kidney. Therefore early removal of the diseased kidney 
is indicated and if removal produces no result tpia hypertension the fault is due to the 
late arrival of the surgeon on the scene and the other medically-diseased kidney con- 
tinues the mischief. If the kidney of the experimental rat is wrapped up in cellophane 
like a bon-bon in two weeks hypertension has become established. Removal of the 
cellophaned kidney does not cure the condition, and the other kidney at post-mortem 
is found to have the same histological picture as the wrapped kidney previously removed, 
viz. arteriolar sclerosis. 

It has been felt that the power that keeps the kidney working is the pulse pressure, 
and arteriolar sclerosis prevents this pulse reaching the glomeruli and keeping them 
pumping. 

The enthusiastic search for the surgical kidney in hypertensive subjects has led us 
into some errors which may on occasions be serious and even endanger the life of the 
patient. 

(1) Pyelography has been overinterpreted and minor variations and kinks have been 
given exaggerated importance so that in one series 71 out of 178 hypertensives were found 
to have abnormal pvclograms (Schroeder and Steele). The mere burying of the pelvis 
in the body of the kidney previously only regarded as the curse of the jithotomist has 
now been cited as an abnormality causing hypertension by Rnvich. 

(2) Kidneys may be extirpated on the basis of minor pathology to cure hvpertcnsion 

and nothing results, and the patient has lost a good kidney and is left to fight a largely 
renal disease with only one kidney, a sad state of affairs. So it must now lie held that 
nephrectomv is not indicated unless the kidney concerned has practically no function 
left or nephrectomy is indicated per se. In each case the operation of splanchnic 
and lumbar sympathectomy and possibly adrenalectomy should be done there and then 
because if the patient falls into the 70% who arc unaffected bv nephrectomv one has at 
anv rate done something else for his hypertension and he requires onlv one operation 
more to complete the treatment on the other side. ‘ 
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t i5'i H ° ra ^ e ^ vans ' s P’ te of the advances in our knowledge of the natural history 
o ic ney disease and the exciting work on experimental hypertension, we as yet know 
t le tnechanism of essential or primary hypertension — the disease which is respon- 
sible tor perhaps more than 90% of all patients with high blood-pressure. Nor is there 
yet any adequate treatment of this condition — either medical or surgical. 

At the present time, ye recognize two main groups of patients with hypertension- I_ n 
one, the hypertension is secondary to some obvious pathological state such as chronic 
nephritis, chronic pyelonephritis, polycystic kidney disease, toxannia of pregnancy, tumours 
ot suprarenal and pituitary glands, and coarctation of the aorta. In the other, the hyper - 
tension appears as the primary feature without obvious renal or other disease. This is the 
group known as essential hypertension. There are two types of essential hypertension, 
benign hypertension and malignant hypertension. 

Benign hypertension is a disease of later life (50 to 60), and runs a course of many 
years, often symptom-free until some cardiac or cerebral catastrophe occurs. Papillteu® 3 
and renal failure do not occur. This condition accounts for the great majority of patten® 
with high blood-pressure. The tolerance of women in particular to many years of i- is 
form of hypertension is notable. 

Malignant hypertension appears to be a separate clinical entity. It is relatively rare, 
and occurs in a younger age-group (40 to 50), more commonly males, with se' er 
symptoms such as headache, dyspnoea, and visual disturbances at the onset, and in 1 
later stages renal failure is common with death within twelve to eighteen months 0 
onset. Papillccdema is the early physical sign which immediately distinguishes t > 
condition front benign hypertension. There is usually no record of previous liy per 
tension. Occasional but rare instances occur when, after many years of benign hyper 
tension, a malignant termination supervenes. This must not be confused "tut ’ 1 
clinical entity just described and for which the term malignant hvpertension shoo 1 
be reserved. 

The experiments of Goldblatt and Byrom and Wilson have led some to the belie 
that all hypertension is renal in origin. There is no doubt that, in certain ' I l s ! :in 
unilateral kidney disease (chronic pyelonephritis) may result in the development ol ?}P 
tension and its sequela:. But in regard to essential hypertension the evidence is ® s ) 
inconclusive. Against a renal tetiology, one may quote the following : In the rat *; X P 
ments, no vascular disease is observed in the clamped kidney; in patients with mahg < 
hypertension minimal vascular damage is seen in the early stages, and severe later, - c 
bilateral kidney disease can occur without any hypertension. If arteriosclerosis is 
result of hypertension, it cannot be convincingly put forward as a cause. It is P os __ 1 
of course that the mechanism of the production of essential hypertension IS 
ischtemia, but if so it seems more probable that this is at first functional, being u 
some extrarenal factor, and is only later aggravated by renal arteriosclerosis. ^ 

In regard to treatment of hypertension, particularly from the surgical aspect, I "' 01 ' , 
emphasize certain points. There can be no doubt that a careful search for u j?““ ^ 
kidney disease should always be made, especially in young patients— though of c 
the condition is rare. The results of nephrectomy in such patients may be | rair3 . c ' n „ c! 
though the outcome must be dependent upon whether or no secondary vascular cm ^ 
have occurred in the sound kidney. As this must often be uncertain, disappoint 
will occur. 


Apart from this very small group, our main concern will be with the very large group 
of essential or primary hypertension. Here I think it is of first importance to 
accurate diagnosis of the several disorders which have so much in common i 
later stages. I refer to the hotch-potch of conditions which masquerades un D f 
designation of “chronic interstitial nephritis”. This may include the late s 
Bright’s disease, malignant hypertension, benign hypertension, chronic pyelon P^. 
and late-stage pregnancy kidneys. Particularly important is the separation o 
and malignant hypertension. Further, a period of careful observation ot •} J 
blood-pressure readings, optic fundi, and renal function, is essential. 
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The Chest Clinician’s Viewpoint of Radiographs of the Chest 
By Geoffrey S. Todd, M.B., Ch.M., F.R.C.P. 

In the treatment of the various types of diseases of the chest, the clinician has come 
to depend upon X-rays more and more of late years. However, the X-ray alone, although 
of the greatest value, cannot guide the future of the case without the experience of the 
chest clinician. 

(1) Primary tuberculous effusion .— The first X-ray will only show a fluid opacity in 
either pleura. The experience of the physician after sifting the history, plus the removal 
of a specimen for examination and culture will help a great deal. It is, however, in the 
future course of this disease that radiology plays its big part. It is important to take 
X-rays at intervals of at least two weeks in order to watch the progress of the case. If 
the effusion shows signs of being absorbed the X-ray will be of inestimable value when the 
lung has three-quarters re-expanded. At this time it can be demonstrated whether 
or not any disease is present in the underlying lung tissue. If it is present a decision to 
establish an artificial pneumothorax can be reached. Too often, primary' tuberculous 
pleurisy is allowed to continue its course without X-rays and too late, after complete 
re-expansion, disease of the parenchyma is noticed. 

(2) Infected effusions . — These are many and varied. In the early stages of streptococcal 
and staphylococcal effusions, X-rays are of value in showing whether repeated aspirations 
arc localizing the empyema and thus making the future treatment easier to carry out. 
Also in those cases which are loculated from the commencement antero-posterior and 
lateral X-rays will greatly help in giving to the physician the clue as to the best position 
for aspiration. Effusions following lobectomy, removal of tumours: X-rays arc of the 
greatest value here also, especially lateral ones showing the rate of re-expansion of the 
underlying lung and also the best position for aspiration on each occasion. X-ravs must 
he repeated before each aspiration if the case is complicated. 

Tuberculosis of parenchyma .— The use of X-rays is of the utmost importance. Thcv 
should be taken on admission of the patient and once a month during treatment. It is by 
the change in the appearance of X-rays that the physician is enabled to form his opinion, 
completed by the clinical findings, of the improvement taking place and the rationale of 
increasing tlte amount of activity of the patient. During the treatment, should a patient 
run a sudden temperature with no clinical signs, it is of the utmost importance to procure 
an X-ray at once. Often a spread will be detected, and long and arduous treatment 
prevented by return to bed until such time as the opacity has cleared. 

Non-tubcrcular tumours.— X-r ays arc of great value in the localization and diagnosis 
It a tumour is noticed in X-rays the physician will at once attempt the accurate diagnosis 
of the type of tumour. Antero-posterior and lateral X-ravs are essentia! (dermoid Ivin p 
Aug.— Bad. 1 f k 
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(3) The kidney exposed at the first splanchnic resection mav be found to be grossly 
diseased and although pyelography had been normal one might be tempted («) to remote 
it there and then; ( b ) to refrain from splanchnic resection on account of the gross renal 
pathology; (c) to go back and remove the diseased kidney later if sympathetic surgery 
fails. 


An instructive case, illustrating («) and (c) might he mentioned. 


A young woman of 26 had a severe eclampsia with her third child and was left 
malignant hypertension as a result. She was confined to bed because of her encep 
pathy, and her future looked very black indeed as her course was steadily oo\ 
in spite of all treatment. ‘ . . i*- 

At her first sympathectomy the kidney was found to be granular with a suriac 
a raspberry. It was agreed then with Dr. Geoffrey Evans that the first kidney - 
come out later if bilateral sympathectomy was a failure. , . . ., rr ..j n » 

At the second sympatnectomy the other kidney looked completely normal, out ca - 
out my usual rule I did a biopsy as I had done with the grossly diseased Kidney, a 
sections were indistinguishable: both showed gross renal pathology. This mu-ir u ^ 

value of biopsy in these cases. If this case had not been a complete success j 

four years’ standing I might have made a serious error in removing the obviously 
kidney. 


A case illustrating point (b) was of a woman aged 41 suffering from hyp - )v 
encephalopathy of the worst type. The usual search for contra-indicatioi d 1 j ^ 
did not disclose the polycystic kidneys discovered at operation. In spite oi u ^ 
a splanchnic and lumbar sympathectomy. Great improvement resulted so tne ns | an t 
was done two weeks later and this case,' alive and well now after six years, is a 
reminder to me of the evils of contra-indications and preconceived ideas. mother 

Another interesting case is worthy of record. It was a young woman of 26 whose, ^ 
had died from hypertension secondary to polycystic kidneys. From fwi followed 
suffered from chronic intractable coliuria and gravel and Mr. Terence M “. ,.„? nneD hritis 
pyelographically the gradual destruction of one of her kidneys by atroohic pyei if n ]j 
until at 26 it was functionless and about the size of a dried fig. As the Kidney i a 
so had her blood-pressure risen and she seemed a classical Butler s type w - nn fi r med 
operation the tiny kidney was found to be polycystic and Professor Newcomo g at 
this as a congenital and not an acquired polycystic condition. Sympatnectomy r 

this time produced a satisfactory fall in blood-pressure but her condition n ’ s J EUre 
later, seems hopeless with a palpable remaining kidney', dirty' smelly urine anu v 
near 200 mm.Hg. 


To sum up: («) The importance of the surgical kidney in hypertension should 
written down rather than up. , .. ■ e 

(b) Never fail to make a biopsy of the renal parenchyma in hypertension i' n c 

kidney is exposed for splanchnicectomy. l-a ■ is 

(c) The sympathetic nerves should be divided at the same time as the 
removed when nephrectomy is done for renal disease in the presence of hyperten- 
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The Chest Clinician’s Viewpoint of Radiographs of the Chest 

By Geoffrey S. Todd, M.B., Ch.M., F.R.C.P. 

In- the treatment of the various types of diseases of the chest, the clinician has come 
to depend upon X-rays more and more of late years Howeier, the -r ’ ‘ , ? 

of the greatest value, cannot guide the future of the case without e - p 
chest clinician. 

(1) Primary tuberculous effusion.— The first X-ray will fluid opamy in 

either pleura.^ The experience of the physician after sifting the histop, plus the rem oral 
of a specimen for examination and culture will help a great deni 1 ■ ’ , 
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X-rays at intervals of at least two weeks in order to watch t c « when the 

the effusion shows signs of being absorbed the X-rav will be of inestimable wduc ^ when the 
lung has three-quarters re-expanded. At this time it can be demons 
or not any disease is present in the underlying lung tissue. If it is present a decision 
establish an artificial pneumothorax can be reached. Too often, pnman tuberculous 
pleurisy is allowed to continue its course without X-rays and too late, after comp 
re-expansion, disease of the parenchyma is noticed. 

(2) Infected effusions.- -These are many and varied. In the early stages of streptococcal 
and staphylococcal effusions. X-rays are of value in showing whether repeated aspirations 
are localizing the empyema and thus making the future treatment easier to carry out 
Also in those cases which are loculated from the commencement antero-postenor and 
lateral X-ravs will greatly help in giving to the physician the clue as to the best position 
for aspiration. Effusions following lobectomy, removal of tumours: X-rays are of the 
greatest value here also, especially lateral ones showing the rate of re-expansion of the 
underlying lung and also the best position for aspiration on each occasion. X-rays must 
be repeated before each aspiration if the case is complicated. 

Tuberculosis of parenchyma.— The use of X-rays is of the utmost importance. They 
should be taken on admission of the patient and once a month during treatment. It is by 
the change in the appearance of X-rays that the physician is enabled to form his opinion, 
completed by the clinical findings, of the improvement taking place and the rationale of 
increasing the amount of activity of the patient. During the treatment, should a patient 
run a sudden temperature with ho clinical signs, it is of the utmost importance to procure 
an X-rav at once. Often a spread will be detected, and long and arduous treatment 
prevented by return to bed until such time as the opacity has cleared. 

N on-tubercular tumours . — X-ravs arc of great value in the localization and diagnosis. 
If a tumour is noticed in X-rays the physician will at once attempt the accurate diagnosis 
of the type of tumour. Antero-posterior and lateral X-rays are essential (dermoid lying 
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anterior, fibroma posterior). But before diagnosis can be made as to whether the tumour 
is intrapulnionary or extrapulmonarv it is necessary to carrv out a diagnostic artificial 
pneumothorax and then to take antero-posterior and lateral X-rays once again, to deter- 
mine the operative procedures that should follow. 

Hicmothorax.~~This complication in injuries caused by bombing has been of frequent 
occurrence in this war. X-rays should be taken at frequent intervals to show progress 
of treatment and also if harmothorax is loculated, they will show best position to select 
for aspiration. It is important to mention that when X-rays only show a slight opacity 
just above the diaphragm, there may be half a pint of fluid present and one must newt 
say don’t aspirate” in cases showing the above findings because, if infection is to he pre- 
vented, it is essential to keep the pleura as dry as possible. This can only he done by 
repeated aspirations. Before each aspiration radiographs, bv portable X-ray if necessary, 
should be . taken. 

Bronchiectasis. — Lipiodol X-rays are of importance in diagnosis and treatment, espec- 
ially in unexplained htemoptyses and in patients with a large amount of purulent sputum. 
Of course these tests would not be carried out until tuberculosis had been excluded. 

Carcinoma of king. — X-ray examination is essential for early diagnosis. It ' s n0 ’ 
always easy to interpret X-rays of early carcinoma but the physician when in doubt shou 
call in a surgeon for bronchoscopy and biopsy of tumour of affected bronchus if present. 
At the present time a considerable number of cases of carcinoma of bronchus can 
given a new lease of life by pneumonectomy. 

Use of X-rays after drainage of fluid by rib resection. — It is important to take pictures 
at frequent intervals following this procedure as quite often the lung will r e '^ x R'l” 
unequally and pockets will form in the pleural space. X-rays are of great value in nncuv, 
these pockets at the earliest moment and tints enabling their appropriate treatment to > 
carried our. 

Tomography. — In late years this has come into great use, though one must he carefiij 
in interpreting the shadows shown. It can show small tumours in position in portions 
the bronchial tree, it can also show occasionally an unsuspected cavity in a lung in "’in 
it was thought there was nothing but infiltration. 


The Etiology of Erythema Nodosum. [Abstract] 

By Peter Kerley, M.D. 

Most investigations on this disease have been carried out on children. The follow ing 
observations are based on a studv of 37 adult cases with an average age of 21. n . 
majority of eases there was a prodromal stage varying front three to ten days with 111,1 ‘ ?e 
and anorexia. The acute stage began with fever between 99 and 101° F. and the no^ 
rash appeared on the shins or forearms or both, twenty-four to forty-eight hour 
Half had coryza and pharyngitis with cough and half had swollen painful jotnts. • 
cases had enlarged cervical glands and one enlarged axillary glands. Blood exannn 
showed no abnormality except a high erythrocyte sedimentation rate during the ? 
stage. Approximately half of the patients felt quite well after fourteen to on it ; eI jts 

while the remainder complained of fatigue for from three to four months. Three P‘ m0 _ 
complained of a feeling of constriction in the chest. Serial radiographic studies an . ^ 0 f 
graphy revealed gross intrathoracic changes in 28 cases. These changes < : orlM ' ren . 
massive enlargement of the bronchial glands with or without changes in the lung I P 
chyrna. The lung disease was of two types: ( a ) reticulation due to lymphatic o s . is ,j, 
and (6) nodules between 2 and 5 mm. in size distributed in a segment, a lobe . u £,i 
the whole of both lungs. One girl developed left-sided e/fusion and another . atC r‘ , WC efes. 
effusion. The glands nrnl pulmonary infiltration can appear and disappear in a manV 
The frequency of glandular enlargement in erythema nodosum has been no ? usua llr 

workers but little attention has been given to the pulmonary lesions wnicn • 
diagnosed as tuberculosis. 

The most widely held theory is that erythema nodosum is an a,l ®^ c y tuber- 
which can be produced by many bacterial and chemical toxins in 01,5 Certain 

culosis and streptococcal infections are thought to be the most ireq.® These 

epidemiological factors which are against the allergic theory are discussed 
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factors are: (a) a racial susceptibility, (b) a seasonal incidence, (c) occurrence of the disease 
in epidemics, and ( d) limitation of the disease to certain age-groups, 

A list of all the diseases in which erythema nodosum has been described is given and 
the findings in the cases under discussion checked with these. All .’etiological factors 
could be excluded except tuberculosis, Boeck’s sarcoidosis and streptococcal infection. 

The arguments for and against tuberculosis are considered in detail. In four of the 
cases there was the characteristic appearance of a calcified primary complex. This is 
held to exclude primary tuberculosis as a factor. Follow-up studies of the cases showed 
that none developed post-primary tuberculosis. Bacteriology and guinea-pig inoculations 
of pleural fluid were negative for tuberculosis. Corelli’s work on pleural nodes similar to 
those on the shins is quoted. Mantoux testing and examination of nodes excised from 
the shins were inconclusive. None of the patients had been in contact with a known case 
of tuberculosis. 

The findings were more conclusive when checked against sarcoidosis. The clinical 
and radiological findings are identical — extensive visceral disease without physical 
signs and fatigue as the main or only symptom. Two patients developed iritis suggestive of 
sarcoidosis and in two others excised skin lesions showed the characteristic histological 
features of sarcoid disease. The literature on Boeck’s sarcoidosis shows that approxi- 
mately 25% of cases give a history of erythema nodosum. 

Streptococcal infection could be excluded in all but one case. This patient’s fever 
responded dramatically to sulphapyridine but although he was clinically cured his 
mediastinal glands continued to enlarge and he subsequently developed an iritis. It is 
suggested that there is a common factor in all cases of erythema nodosum and that the 
rash in adults in this country is most often a symptom of sarcoidosis. The radiological 
demonstration of symptomless bronchial glands and pulmonary infiltration is not an 
indication for sanatorium treatment. 


[This paper is published in extenso in British Journal of Radiology, 16 , 199.] 
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anterior, fibroma posterior). But before diagnosis can be made as to whether the turnout 
is intrapulmonary or extrapulmonary it is necessary to carry out a diagnostic artificial 
pneumothorax and then to take antero-postcrior and lateral X-rays once again, to deter- 
mine the operative procedures that should follow. 

Hrcmothorax. — This complication in injuries caused by bombing has been of frequent 
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of treatment and also if hatmothorax is loculated, thev will show best position to select 
for aspiration. It is important to mention that when X-rays only show a slight opacity 
just above tile diaphragm, there may be half a pint of fluid present and one must ne« r 
say “don’t aspirate” in cases showing the above findings because, if infection is to be pre- 
vented, it is essential to keep the pleura as dry as possible. This can only be ( ^ 0I ’ e ' 
repeated aspirations. Before each aspiration radiographs, bv portable X-ray if necessary, 
should be. taken. 

Bronchiectasis. — Lipiodol X-rays are of importance in diagnosis and treatment, esp tc 
ially in unexplained hremoptvses and in patients with a large amount of purulent sputum. 
Of course these tests would not be carried out until tuberculosis had been excluded. 

Carcinoma of lung. — X-ray examination is essential for early diagnosis. It h 
always easy to interpret X-rays of early carcinoma but the physician when in doubt stio 
call in a surgeon for bronchoscopy and biopsy of tumour of affected bronchus if P rcs ^ 
At the present time a considerable number of cases of carcinoma of bronchus can 
given a new lease of life by pneumonectomy. 
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unequally and pockets will form in the pleural space. X-ravs are of great value in n S 
these pockets at the earliest moment and thus enabling their appropriate treatmen 
carried out. 

Tomography. — In late years this has come into great use, though one must be 5®^ 0 f 
in interpreting the shadows shown. It can show small tumours in position m P°. r w jjidi 
the bronchial tree, it can also show occasionally an unsuspected cavity in a lung > n 
it was thought there was nothing but infiltration. 
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and dermatologist realizes that optimum and economic dosage has neither been achieved 
nor is a matter of common agreement. 

Much is to be said for an arrangement by which the dermatologist should, unless 
specially trained, limit his prescriptions to setting down clearly dosage in r units over a 
specifically spaced period. Reference to filtration should he made where departure from 
an accepted constant is indicated. 

The doses for other common disabilities are agreed on after mutual contact. The 
therapist must accept responsibility as to how he ensures an even dosage over the field 
to be treated. 

Malignant disease is normally handed without restriction to the radiologist — it is his 
field rather than that of the dermatologist. 

Future outlook.— It should be an integral pan of dermatological training to acquire 
elementary knowledge not only of the possible utilization of X-ray and radio-active sub- 
stances, but also of the many physical problems with which the radiotherapist is familiar 
in controlling his treatment. 

The radiologist might rationally be asked to receive elementary instruction in the 
pathology and aetiology of commoner skin disabilities coming under his care for treat- 
ment. 

Team-work in hospital clinics is easily attained. The dermatologist can realize 
his own limitations and the radiotherapist understand that his own assistance is only 
an adjuvant to other therapeutic measures for which his dermatological colleague is 
primarily responsible. The therapist should envisage the natural desire of the physician 
to watch the progress of his case during therapy as well as after it. 

It would appear desirable that every centre undertaking regular treatment of diseases 
of the skin attaches to itself a radiologist with experience of radium as well as X-ray 
therapy. Regular visits from a physicist must be insisted on. He should be responsible 
for calibration, screening of rooms, and checking of applicators and filters. 

Frequent discussion is invaluable and an agreed constant dosage for most common 
• disabilities can be arrived at. Such dose is expressed by the dermatologist in r units 
with spacing of dates only. Method of administering the ordered dose is the duty 
of the therapist. 

Close collaboration may not always be possible in private practice. It should be 
accepted that the dermatologist may prefer to be responsible for his own cases since 
supervision during, rather than after, radiotherapy is essential. He is probably wise if 
he instals a shock-proof outfit with a small number of applicators, a constant voltage, 
constant filtration and fixed rate of output. A stabilizer and regular visits from a 
physicist to check up tabulations are obvious safety measures. After the advice of his 
radiotherapeutic colleague as to lay-out he soon has confidence in, and knowledge of. 
the capabilities and the limitations of his apparatus. Cases better dealt with by others 
who have a wider range of applicators he should refuse to treat. 

Without modern stable apparatus the dermatologist should refer his private cases to 
someone experienced in this form of therapy. He should restrict duration of treatment 
and insist on the patient’s return if early relief is not experienced. 

Dr. N. S. Finzi : Dermatologists to-day should endeavour to become familiar with 
current radiotherapeutic practice. Since about 192S most radiotherapists have much 
reduced their dosage in inflammatory conditions. This has brought about not onlv an 
improvement in results, but also an avoidance of late deleterious after-effects, even when 
the treatment is carried on for long periods. Those dermatologists who still use bigger 
doses for inflammatory lesions should try the effect of smaller doses. This does not applv 
to rodent ulcers, malignant conditions or angioma. Notation must of course be in roent- 
gens and D„, the surface dose and not D, the air dose should be specified. Contact thcrapv. 
i.c. a Focal Skin Distance of S to 10 cm. is going to be of much greater value to the 
dermatologist than to the pure radiotherapist in dealing with localized lesions either 
innocent or malignant. The question of wavelength and filtration will have to be 
gone into clinically. 1 know the physicists recommend the longer wavelengths and no 
filtration, but this is quite at variance with my personal experience. A radiologist friend 
who, owing to a breakdown in his surface therapy apparatus, was forced to use higher 
voltages and filtered radiations for skin treatments found that the cases seemed to do 
better. These penetrating radiations should therefore also be tried bv dermatologists. 
It must, however, be remembered that the number of roentgens must be greater to get 
the same biological effect as with the less penetrating radiation. For instance at 90 kV 
and no filter the wccklv dose in inflammatory conditions will be 25 to 45 r but with 
130 kV. and a 5 mm.nl filter it will be 35 to 60 r. AVith verv long wavelengths, Bucks's 
grenz rays”, the dose has to be incredibly higher, but I have no experience of these With 
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JOINT DISCUSSION No. 6 


Sections of Radiology and Dermatology 

[APril 16. 1943] 

Chairman— M. H. Jote, M.R.C.8., L.R.C.P., D.M.R.E. 

DISCUSSION ON THE FUTURE OF RADIOTHERAPY IN 

DERMATOLOGY 

Dr. P. B. Mumford, opening the discussion, deplored the lack of research on 
of dermatologists in co-operation with radiological colleagues. Description of tie a . 
ments existing in Manchester was presented. establish 

He went on to say : Attempts have been made during the past vent to „y|;ties 
a service which it is hoped will provide treatment for a large number of skin_ 

of widely variant tyj - 1 — w "’’ 

Institute and the 


: is hoped will provide treatment tor a large numuci _ „ a( jj ljn) 

type. The central teaching centre is the Koval Infirmary. w 1 0 f 
Institute and the Skin Hospital have their own particular fields of uork. ^ and each 
apparatus and medical services is of die fullest — free transfer of patients occur- 
of three main hospitals realizes not only its limitations but its particular duties, 
shared by dermatologists and radiologists on an equal basis, is now underta - 
practice is not interfered with but tends as a result of mutual research to > 
efficiency. . . . , _ nffV i anil 

Prior to the inception of this scheme the majority of skin cases, me i R an(i t he 
carcinomata, were treated independently in Manchester by the 5km Ho.p > . argcJ i 
Christie Hospital and the Royal Infirmary. The first two are proba > gkin 

institutes of their kind in Great Britain. The present annual attendance ■ x . raV 
Hospital is over 100,000 including 20,000 new cases. The average nutnder ^ 
treatments per annum is above 2,000. Treatments were, in the past, S", . •] f 3Ct ors- 

grapher and expressed in Sabouraud units with no comment as to other p >• • * va j ue 0 f 
Results were good, rarely was harm noted. Little thought was given to wa5 not 
varied dosage. Advance in knowledge and research was negligible. A p - - eat h 

retained. Physicians prescribed and examined radiated cases on con 
short course of therapy. , r or t he great 

The Royal Infirmary treated a relatively small number of cases t l ic staff of 

part acted as an independent unit. An honorary radiotherapist, also 
the Radium Institute, was able to deal with dermatological problems. included 

The Radium Institute with an annual attendance of over 3.UUU . . ‘ ' a jjttle or 
skin cases (forming 15% of the total). The Institute had no dermaro ‘ f cases 
no co-operative contact with the neighbouring Skin Hospital existea. 
was undertaken in a very small proportion of instances. _ consultant derma- 

initial steps were taken by the Radium Institute who appointed two coi - Hoso itnl 
tologists and enlisted the help of the Skin Hospital histologist. of i(s X-ray 

invited the Director of the Radium Institute to undertake general enure . nstitut j ons . 
department. From then onwards there has been a close liaison betn 
The Roval Infirmary co-operates and acts on similar lines. Where no definite 

Prescription of dosage is entirely the dermatologist s responsibiht . rc=pon siblc for 
specification is made the radiotherapist acts as he thinks in the out-pat.cnt 

entering exact details of the treatment he has given on a shp ^ on completion of 
book of every case attending his department. He refers the pan arise anrt 

treatment to 'the honorary physician in charge. '"Slapproach immed- 

in the few cases where either party wishes to offer criticism per.o pp 

,a in y th?maliJnan P t r fieirit is tacitly understood * at out by'ffie «dio- 
wishes to prescribe a particular dose then such treatment is came ^ of 

therapist. j n f uture vears joint reports will be published l on ^^^Scvcrnl 

It is to b P , ... .‘ cavernous ntevi, carcinomata, pruritus an radiologist 

before comment I. ^ 

Avc . — Joint Dis. Xo. 6 
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But, ordinarily, he cannot bring into the combine a sufficient knowledge of skin disease 
and of its pathology, to take the direct clinical responsibility himself. In one limited 
field onlv — that ol malignant disease — because of his much wider experience of this 
disease in other parts of the body, he can bring special knowledge. The totally different 
principles of treatment and the need for years of follow-up in malignant disease, make it 
more expedient that skin cancer should for treatment purposes count as cancer, not as 
skin. 

Dr. Mumford has described the collaborative experiment which we have started in 
Manchester. Here is what we have done to re-organize the X-ray department of the 
Manchester Skin Hospital since taking over responsibility for its general administration: 

(1) Most of the dermatologists have agreed that in malignant disease of the skin, 
the radiotherapist becomes totally responsible for the treatment. He sees every case and 
marks it for treatment. For non-malignant disease, the prescription is given by the 
dermatologist and the treatment carried out without the radiotherapist necessarily seeing 
the case itself. In this field his responsibility is for the main lines on which the 
department is run. 

(2) We have eliminated certain potential sources of error, such as crude time clocks, 
removable filters, faulty techniques of setting up, and the like — and have added a qualified 
(M.S.R.) X-ray technician to the department staff. 

(3) All the plants have been recalibrated to run at standardized output rates and 
settings with only two voltages in use — 70 kV. and HO kV. — and at fixed output rates of 

for the long applicators ... 60 r per min. (i.e. 1 r per second) 

for the short applicators ... 150 r per min. 

To do this the whole of the applicators in the department were first calibrated for 
actual surface output with backscatter. Then by judicious use of shortening and 
lengthening, or by the insertion of thin permanent filters, the various applicators of. the 
department were equalized, so that for all tubes and both kV.s in use, the output rates 
were constant as stated. 

(4) We have so far just made a start on a possibly very useful development, the 
compilation of what 1 might call surface isodose charts, to permit fusion of multiple 
fields over curved areas, following and extending the classical example of the famous 
Adamson technique. 

(5) We have, with little difficulty, persuaded our colleagues to think and prescribe 
in terms of roentgens of dosage and forget about pastilles, erythemas and other archaic 
concepts and we have, I think, given them the assurance that roentgens really have a 
meaning. All the features of a treatment are then summed up in such terms as “50 r 
per dav for two weeks”, or “100 r weekly over six weeks” or, equally safely, 1,000 r or 
2,000 r in one exposure. 

(6) Lastly, and perhaps most valuable of all, we have planned as the joint task of 
dermatologist and radiotherapist, to take one disease at a time and submit it to close 
experimental study in an effort to contrast various techniques under controlled con- 
ditions. So slowly, perhaps over a number of years, we hope to evolve a series of what 
may later become standardized techniques. 

Dr. A. M. H. Gray : It is clear now that the whole future of medicine depends on team- ' 
work, and especially so in dermatology. I agree with the previous speakers that from 
the dermatological point of view we want a great deal of help from the radiologist, and 
I hope the radiologist may feel the same with regard to us. I have no hesitation myself 
in saying that I think it is our duty as dermatologists to hand over to the radiotherapist 
all cases of malignant disease of the skin requiring radiotherapy, for that is his province, 
though I would add that there should be previous consultation between the radio- 
therapist. the dermatologist, and, if necessary, the surgeon in deciding what the right 
treatment should be. 

Dr. A. C. Roxburgh : I can confirm what Dr. Finzi has said about the cordial relations 
between our two departments at St. Bartholomew's Hospital. I have been led bv him 
to use doses of 50 r rather than 100 r in infections such as sveosis and boils with 
improved results, though I think that eczema, unless very acute, does better with 100 r. 

Dr. W. N. Goldsmith : With regard to cancer I agree that the severer forms should 
be handed over to the radiotherapist, but not multiple superficial carcinomatosis, for 
which, in my opinion, freezing with CO. snow is the best treatment. Little rodent ulcers 
I prefer to treat by elcctrodesiccation, as it is more certain than X-ravs and the scarring 
is no more conspicuous, * ° 

I agree that simplification of technique in X-rav treatment is most desirable in order to 
arrive at agreed optimum dosage. I do not think, however, that Dr. Mumford's plan of 
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very wide fields great care must be exercised not to damage the viscera and not to produce 
blood changes. This is effected by using short focal skin distance or by tangtntia- 
irradiarion. , 

In angioma dermatological treatment leaves much to be desired. CO, snow and ot^c 
caustic measures produce scarring and should never be used unless scarring dou- ni 
matter. Thrombosing agents also tend to produce scarring. The use of m e 
radium too has often resulted in scars, as has the too frequent application or mertosa, 

7 -rays. With correct doses of 7 -rays marvellous results can be obtainc. "i 

scarring, unless the nanus is already ulcerated and the treatment should nev >■ 
repeated in full doses before six months or preferably a year. The use of m ”'“ w 
of 7 -rays or X-rays to heal spontaneous ulceration in n.-evi is known onl\ t0 - ^ 
dermatologists and radiologists. Lister has shown that a number of these cases 0 
without treatment, hut there arc many that do not. c-ithfacton' 

The treatment of malignant skin conditions by radiologists is now m a ' el ) 
state. Any dermatologists not fully conversant with the physical data 
acquire this knowledge or leave such cases to the radiologist. ^ A^ain as w£ 

In the future we hope to know more about the causes of skin diseases. e ravs 

learn more of the way in which the rays act and how to improve their app * ’ en[ jy 

such as neutrons and other little-used radiations, such asa-rays, may e 
employed. . c ...:ii ccrtainlv 

The realization of the value of smaller doses in inflammatory conditi 
result in further extension in the use of radiations. „,cmdcd to retro- 

Ntevi will no longer be scarred by caustic treatments, but will be per.u. 
gress gently, possibly with the help of radium. 

Dr. Arthur Burrows : As a rule very few difficulties occur between the den 

and the radiotherapist. . . , , . . . , _ n en titv wh" c 

The radiotherapist is struggling for the recognition of his subject . • ^ p - QSS ibIe- 

the dermatologist wants to keep his specialty as broad and inter uk t ers ff ill 

Moreover, it must be remembered that the loss of the treatment o ^ ^finitel} 
not only remove an interesting aspect of the dermatologist s practic “ ermatolog i st lias 
reduce his income. Many radiologists are on a salary basis, but tl 

to earn his living by practice. i-now little about 

A specialty may be very limited. For example some radiothei ap . . ^ {ar as skm 

radium treatment while a dermatologist may be better acquainted 

diseases are concerned. . - . -w,nns that some method 

As, however, the treatment of the patient comes first, it is obt loiis rtner ship to 

has to be devised bv which the dermatologist and radiologist ran , ' th interested- 

produce the best possible results in the form of therapy m which the) are 

Dr. Ralston Paterson : There is no doubt .that in certain diseases of the^Qj^^ j^e 
can be either the best, or one of the best methods of treatment av • time . 

full use is being made of this valuable therapeutic agent at the p - ^ lhin k, due » 
Failure to get full value from what ought to be a potent we P . K ’ ee ' s textbook on 
failure of collaboration between dermatologist and radiologist uo t altered 

X-rays in Skin Disease” set the standard of treatment m 192/ and « 
much since then. . , nrot Wtion and utilizauoi 

In contrast, it is safe to sav that the advancement in the p 
of X-rays in the collateral field of cancer therapy has been outstanding^ ^ but equal') 
This increased knowledge must now be brought into use m f or co IIabor. 

important — because so very much larger--!, eld of dermatology. This c 
tier, nf a new order between dermatologists and radiologist.. . disease ai 

T„ J hi, k„owl«5 S e.o( the dhtrf » 

■ .. nosition to contrast radiotherapeutic methods with oth j, e can thci 

) . 1 ‘xrp chould discard out-dated conceptions as to voltage an _ j bc t hc treat- 

StA^r Sn°”S!e » "» - 

i n “ :!lf, 


j vx X-rnv 

combine a knowledge of mo nts and 


of modern dosimetry and of the precautions necessary 


Knowieuuc ~ • of c 

V for the safety of P auen ' 
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Amnesia in Altered States of Consciousness 

By Andrew Paterson, M.A., M.D.Edin., D.Psych. 

( From the Brain Injuries Unit, Edinburgh) 

It may be of interest to consider a group of cases in which episodes have occurred 
having many of the characteristics of fully conscious behaviour but for which there is 
no subsequent recall. 

What constitutes fully conscious behaviour? Sir Charles Sherrington (1940) writes: 
“Each of us at any moment of the waking day is a whole bundle of acts simultaneously 
proceeding. Among that bundle is a main or focal one which our conventional viewpoint 
stresses as the one which at the moment we are doing. . . . We are therefore at any 
moment a pattern of activity doing a single pattern of pieces all subordinate to one 
key piece.” 

I suggest that where the "key piece”, in Sherrington’s sense, is properly adapted both 
to the perceptual situation calling it forth and to the balance of emotion and purpose 
in the individual, the behaviour may be said to be fully conscious. 

Such behaviour requires adjustment not only to the immediately perceived setting and 
what has preceded it but also to a wider background of past experience. Without this 
continuity of experience which memory provides, behaviour would lack continuity, and 
episodes altogether isolated from the general experience may take place; these cannot 
usually be recalled. 

Emotional and conative tendencies of the individual also assist in determining full 
consciousness. These can be regarded as internal stimuli to which the cognitive abilities 
are harnessed and normally maintain a balance which enables the various needs of the 
organism — psycho-biological and social — to be satisfied harmoniously. These two sets of 
factors — cognitive and dynamic — combine to maintain and direct adaptive behaviour. 

In the ordinary hypnotic state, the perceptual field may be artificially restricted and 
some of its features inhibited by the operator. Experiences become isolated and the 
command of the hypnotist takes on an imperious aspect. Thus, when so directed, a 
hypnotized patient may proceed to shut a door which is already dosed. The latter 
fact is ignored selectively in accordance with the command. Here then is an act of 
focal behaviour which superficially suggests fully conscious activity. It has an object 
or end in view, attention appears to be fully occupied with it, and appropriate means 
are taken to carry it out. But the act has no continuity with the past or future exper- 
ience of the patient and the aim has no significance apart from its mere performance. 

Such restricted experience in deep hypnosis cannot be recalled later in normal con- 
sciousness. For its recall a similar setting or orientation is necessary. An analogy in 
ordinary experience occurs when we fail to recognize a familiar face if the perceptual 
setting is different from that in which we are accustomed to see it. 

The difficulty and apparent resistance to recall of hypnotic experiences cannot be 
regarded as an escape mechanism. The amnesia serves no immediately useful purpose. 
It has many of the characteristics of the fugue state but there is no advantage to be 
gained for the patient by forgetting. It is widely held that wherever there is forgetting 
of experiences, in the absence of a gross retention defect on an organic basis, the patient 
has a witting or unwitting desire to forget. The case of post-hypnotic amnesia should 
help to dispel this notion. 

An hvpnotic state is commonly called a dissociated state and I shall use this term to 
cover all cases of restricted experience for which there is subsequent amnesia, irres- 
pective of whether the amnesia is due to hypnotic, emotional or organic causes. I shall 
try to show that an organic retention defect may lead to the isolation of experiences in 
such a way as to render them inaccessible to ordinarv recall. 1 

In cases of head injury, after normal consciousness lias returned, episodes of isolated 
behaviour may occur with subsequent amnesia which are cioselv analogous to the 
restricted, dissociated behaviour mentioned in connexion with hypnosis. ° 

Sf.pt. — Psych. 1 
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using only one kilovoltage adequately covers all dermatological conditions, whether affei 
ing mainlv epidermis or, on the other hand, the sweat glands or hair papilla: in the su 

n 7. : 1 rn i r \r .. „ a i .in u\r n rmsmiable COl 


• affect- 
ing maintv cpiaernns or, on me otner liana, tne sweat glands or hair papilla: in the sub- 
cutis. Dr. Paterson’s 2 kilovoltagcs viz. 70 kV. and HO kV. appear a reasonable com- 
promise. 

I cannot follow Dr. Finzi’s rather general statement that with higher kiloioltages a 
higher number of roentgens are required. Since the r dosage represents the mtensi) 
■of action on air at the surface of the skin (not the total energy' emitted by the tu e J. 
must follow that if one gives 500 r of hard rays the total effect on the superficial a - 
of the skin (as well as the deeper layers) must be greater (rather than less) than i 
gives 500 r of soft rays; for with the harder rays the direct surface dose is the sam 
there is in addition the indirect effect of X-ray action on the deeper layers, h _ ra a) 
be that hard rays produce less erythema, but this is no guide to total biologica 
on die whole thickness of skin or to the prospects of late damage. W e are farm in 
the most intense erythema produced by ultraviolet rays and grenz rays, wnc - 
followed by any atrophy. It is the result of damage to the epidermis and cep 
the intact or relatively intact dermis which reacts to the products of cell-damag ^ 
ing it from the epidermis. Much at least of the erythema produced by ■> -ray ema 

brought about in the same way, and if the same dose of hard ray's produces less , ^ 

it is perhaps because, while doing the same amount of damage (if not mo 1 1 .. 

epidermis, it is at the same time damaging the cutis so that it cannot react so ® derma- 
1 cannot therefore concur in the advice we are sometimes given that tor sate y bc 

tologists should only use the hard end of our scale. The excellent resu s < 3 . 

obtained with grenz rays with complete safety from serious damage are » S needed 

tive this advice. I do not find, as Dr. Finzi says, that enormously higher c o - - cm 

with grenz rays. For such conditions as eczema I mostly give only about 
with 1 1 kV. 

Dr. H. C. Semon; Many important issues have been raised by' members of i^ 
Sections, and it is very evident that there is ample scope for more than on 
meeting in the near future. 



While. progress is best assured by co-operation between the two, the be free 

be free tb carry out radiotherapy if he wishes and the radiothciapi is • inter est 

to accept cases direct from general practitioners and he should not co 

111 IUias been suggested that the radiotherapist should carry' out exactly die^P iesc "P“ ; s 
given by the dermatologist, and should not use his own judgment on d, 'status 0 f 
not true co-operation but is tantamount to reducing the radiotherapist ^ rad j 0 . 

technician, a situation which no self-respecting radiotherapist can acc : p - reason 

therapist should be given complete freedom in regard to dosage it o . 
that he is legally responsible. ' ^ { 

Dr. N. S. Finzi : As to the question of dosage, raised by Dr. Goldsmith, I *m ’ 
most radiologists now are agreed that the physical dosage, expre* a ra(J ; uin 

does not actually correspond with the biological dosage. For - anc^ ^ used j n 
treatment of the skin about double the number of roentgens woul < pro bably 

order to get the same effect as with X-rays of medium wavelengt , e depends 

being that the rays are less stopped or slowed in the tissues The effe e P ^ ' netrat inc 
on the fact that fewer ionizations are started in the skin "be - different biological 
radiation is used. It is quite obvious clinically that there are wholly different 
effects if a wide enough range is taken. . creation in the 

Another question, also asked bv Dr. Goldsmith, concerns c c w ho had had 

treatment of rodent ulcer. In the United States I saw the case of . - ? witnessed the 

a record number of rodent ulcers and epitheliomata, he had h- y - m etliod. 
electrodesiccation of 15 of them, and evidently it can be a quite useful m 

Dr. H. G. Adamson and Colonel Boulton Myles also spoke. 
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automatism". "It is convenient”, he writes, “to have one name for all kinds of doings 
after epileptic fits from slight vagaries up to homicidal actions. Hence I use the term 
‘mental automatism’. I sav ‘mental’ as the doings are probably external signs of epileptic 
dreams”. Neurological textbooks as a rule restrict the term automatism to epileptic 
phenomena. Most psychiatrists, however, take a wider conception and Henderson and 
Gillespie (1927), for example, consider that automatism may be local or general, and if 
general that the concept should include somnambulisms and fugues. 

An interesting example of automatism jn Jackson’s sense of the term recently came 
to our notice. A young London University graduate received a severe head injury with 
gross cerebral contusion resulting in marked atrophy of the right frontal lobe. He 
developed a post-traumatic epilepsy of particular severity frequently leading to a status 
epilepticus. Large amounts of drugs modified these attacks but he had in their place 
episodes of automatic behaviour. When walking along a street in Sheffield he would sud- 
denly experience a strong paramnesia that he was back as a student in London. He would 
next find himself on a bus perhaps a mile from where he had boarded it. At this 
point he would have a confused feeling that he was in London and would have to 
inquire as to his whereabouts^ He had no recollection of actually boarding the bus. 
It appeared that as an undergraduate he had made a regular daily bits journey to college. 
In his confused state he believed that he was making the same journey, although of 
course he was really in Sheffield. The mechanism of automatism would thus appear 
to depend on a sudden failure of the processes that maintain normal consciousness. 
The outcome is a restriction of consciousness with failure — in Lewis's (1932) term — to 
actualize the present. The similarity of this behaviour to that set up artificially bv the 
hypnotist’s command cannot be overlooked. For the period in the bus this man had 
no recall although his behaviour appeared unexceptionable. This post-traumatic auto- 
matism resembles closely the isolated episodes of maladaptive behaviour I described in 
the earlier cases. 

The most common type of amnesic episode is associated with emotional stress where 
there is no question of an organic lesion. When it involves wandering the episode is 
generally known as a fugue and the term is best confined to this meaning (Stengel, 1943). 
But amnesic states developed on an emotional basis, though not involving overt wander- 
ing, resemble the fugue in being dissociated from the continuity of normal conduct. 

A young van driver, within the course of a week, had had three relatively short 
periods of amnesia ranging from half to one hour in duration. These attacks had occurred 
while he was driving his van and on each occasion he found himself some distance off 
his proper route with no recollection of how he came to be there. Epilepsy was con- 
sidered and rejected. Investigation showed that the patient had been brought up 
strictly and without affection by a stepmother who compared him unfavourably with 
her own son. Brow-beaten and thwarted, he satisfied his early ambitions by recourse to 
fantasy. He was bright and intelligent but had been obliged to leave school at 14 
and start to work. He ran away to sea and later joined the Army from which he secured 
his discharge. He settled down to civil life with an overwhelming ambition to become 
a professional footballer. In an important trial match his team was hopelessly beaten 
and his hope and pride dashed in the eyes of his friends. Three days later he had his 
first attack of amnesia. He came to himself to find that he had driven his van two 
miles out of town and was quite unaware how he had come to this spot. He was 
intensely pre-occupied with his disappointments and depressed at the vanishing chances 
of realizing his ambitions. 

In this ill-knit personality the intense emotional pre-occupation with his misfortune 
had allowed him to drive his van for two miles in what appeared to be an entirely 
automatic manner and he was unable to account for the aberration. But from this 
moment onwards the failure of recall became' for him a symptom explaining his 
personal shortcomings. In his mood of depression here was a solution to his problems, 
and two similar episodes were repeated within a week. 

The next case illustrates amnesia for a period of dissociated behaviour following a 
severe emotional trauma. The patient was a healthy man of over-conscientious and 
sensitive temperament. There was no history of overt neurotic traits. He was driving 
a heavy truck when it overturned, pinning the occupants beneath it and inflicting fatal 
injuries on one of them. The driver, our patient, in extreme pain believed that he was 
dying. He was quickly released and got to his feet apparently uninjured. Seeing his 
fnend horribly mutilated his behaviour suddenly became wild. Oblivious of evervone 
on the scene, he made no attempt to co-operate in the rescue work but rushed about 
shouting and tried single-handed to uproot a tree trunk with which to lever up the 
lorry. His consciousness appeared to be restricted to this one urge to release his friend 
but blind to any practical method of carrying it out. So troublesome and obstructive was 
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A young man .aged 23, of average intelligence, sustained a severe closed contusional 
head injury. He was confused for four davs, after which his disorientation and reten- 
tion defect cleared^ up fairly rapidly. After fourteen davs he was quite well orientated. 
He knew that he was in hospital and had had a head injury. His retention defect was 
now relatively slight. Tints he could recall the events of the preceding few days with 
considerable accuracy. One evening at this time he was seen to emerge front his room 
completely in the nude apart from a belt. This he was carefully adjusting to his new 
girth as he walked along the hospital corridor. Asked by. a nurse where he was going, 
lie said he was walking home to see his wife. He had apparently' discarded his pyjamas 
but in his desire to get home quickly' had ignored the fact that he required clothes. 
But he decided to take the belt in the pocket of which were his valuables. A few hours 
later he had no recollection of this episode. 

Here is an example of focal behaviour. The patient had a plan to go home to sec 
his wife which he was able to formulate to the nurse. Further, he had taken some o 
the necessary means to that end. Due to the restriction of his perceptual field, however, 
he had neglected other essential ones — his clothes, and apparently selectively also, tie 
fact that his home was a hundred miles awav. 

His desire to be at home was very considerable but had been held in check against t ie 
background of other desires, restrictions and social inhibitions. In the drowsy state in 
the evening the controlling background was relaxed and the desire for home berani^ 
isolated and dominant. It can' be compared with the hypnotist’s command, but ansin r 
from within rather than without. 


The minor retention defect in this case reinforced the isolation of the desire to p 
home. When recent memory is even slightly impaired the wider setting which a - 
outside what is immediately perceived fails to have its controlling influence, 
immediately past acts inconstantly and, when it fails, focal behaviour becomes reia n . 
isolated. This isolation is analqgous to the dissociation which takes place in hypn 
The subsequent failure of recall is a function of this isolation. j v 

A second case of head injury is also instructive. A man aged 42 received a mode ^ 
severe contusional head injury. He was unconscious for one hour and confused 0 
to three hours. During his third day in hospital he was quite well orientated die 
sphere. He had some minor neurological signs and a mild retention defect, 
evening of the fourth day in hospital he was observed to get up, put on a dressing-g^^j 
take out his gas mask and put it on. He was not asleep. Looking afraid, he " 
down the ward towards a nurse and asked to be guided to the air-raid shelter 1 J* nt 
of the fact that the ward was quiet and there was no air raid. He had no s ” . „ iaB v 
recollection of the incident. Here again is a piece of directed behaviour, correct / te J 
details, but bverlooking important aspects of the true situation. In a state or res ^ 
consciousness his fear of an air raid had become isolated and dominant. It had in 
a train of complicated actions with safety as its immediate objective. covered 

Here again the isolated drive, in this case fear, had a clear history. « c ' lls ^ r ra j d 
that a month prior to the accident the patient had been involved in a severe 
when visiting a much-bombed city'. ' . , Jitions- 

Similar amnesic episodes are relatively common in other organic brain coi 
I will give one example to indicate other factors giving rise to the dissociated sta ‘ n j n „ 
A man, aged 42, was referred to us on account of an amnesic episode. One ■ udn ); 

he had travelled to a near-by village which he knew quite well to make a 

collection of rents. Five hours later he arrived at the first house demanding j rate 

The time was now 11.30 p.m. He was observed to be strange in his manner y j B 

tenant who persuaded him to go home. In this case, the journey had been . . serve 
failing light and the ordinary landmarks did not provide the visual clues " nt 0 f 
to maintain proper orientation. This fact, together with an organic : enf ation. 

memory which had hitherto passed unnoticed, brought about a state ot a despite 
This disorientation was complete for time of day and partial for place. pur pose 

this the patient carried out, if in an inadequate and semi-automatic way, r 

with which he had originally set out. had been 

This episode was the first sign of general paresis m a healthy man n , s0 t hc 

satisfactorily treated eighteen vears before. It shows cognitive t" rein f or ccs 
wav in which a restriction of the perceptual field due to black-out condi » berin g 

the effects of an organic retention defect Fatigue, which interferes vv«h /^nce of 
in normal persons, may exaggerate a mild memory retention defect. individ ual is 

what is immediately past no longer has its normal “"trolling effect. 

in consequence more strongly predisposed to dissociated behavmur They were 

Similar phenomena occur in epilepsy, but often in a more dramatic i “mental 

studS in P detail by Hughlings ‘jackson (1931) who gave them the name 
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The use of simple memory tests in psychiatric assessment is by no means novel. A 
number of tests are in fairly general use, though they have been evolved ad hoc without 
any very adequate definition of their sphere of usefulness. These tests are of four 
types: (1) Tests demanding verbatim reproduction of a short series of disconnected 
stimuli from immediate memory. An example is the familiar digit test. (2) Tests 
requiring recall of a small number of unrelated items after a slightly longer interval, 
as a rule five or ten minutes. An example is the so-called “Name, Address and Flower” 
test. (3) Tests of substance memory, e.g. recall of the gist of a short story read to or by 
the patient. Stories adapted for this purpose have found their place in many textbooks 
of psychiatry. (4) Tests of rote learning such as the paired associate experiment. 

Our experience with the first three of these test methods has been unsatisfactory. 
Let us consider first the digit test. Its clinical use is based on the assumption that any 
condition adversely affecting memory retention restricts the immediate memory' span for 
digits. This assumption is fallacious. In cases of very outspoken organic retention 
defect, as in Korsakow’s psychosis, restriction of immediate memory span is the exception 
(NVechsler, 1917; MacCurdy, 1928). Indeed an impairment of immediate verbal memory 
is the rule only in cases of sensory dysphasia (Isserlin, 1923), and here it occurs typically 
without significant impairment of general memory. Disturbances in digit repetition, 
as I shall show later, may also be observed in neurotics. As a routine memory test,- 
however, the procedure is practically worthless. The “Name, Address and Flower” test 
is even less satisfactory. It does not discriminate between organic and functional dis- 
orders of memory and the standards of normal performance are decidedly problematical. 
Tests of reproducing short stories are sometimes helpful but notoriously difficult to 
score and standardize. Patients with very gross organic retention defect are of course 
unable to give the gist of a short story. But in such cases the impairment is evident 
enough to the psychiatrist without the help of special tests. In milder amnesic con- 
ditions recall of such material may be essentially normal and very little reliance can 
be placed on the performance as an index of impairment. Tests of rote learning appear 
to be the only type which give satisfactory results for purposes of routine psychiatric 
assessment. These tests are also less arbitrary'. There is good experimental evidence 
that the learning of simple test material is virtually impossible in cases with gross 
organic memory disturbance. Wechsler (1917), following earlier German authors, 
demonstrated this fact very convincingly in cases of Korsakow’s psychosis. We have had 
occasion to confirm his finding in a wide variety of organic reaction types with con- 
spicuous defect of memory. We argued further that tests of learning may reasonably 
be expected to give evidence of retention defect in less severe forms of organic impair- 
ment. This expectation has been well borne out by our present results. 

The standard type of verbal learning test is the paired associate experiment. For 
various reasons, in part theoretical and in part expedient, we chose instead three simple 
learning tests. Two are verbal and the third a performance test. The first is a modifica- 
tion of the digit test which can easily be combined with an estimate of memory span. The 
second involves learning a short sentence by heart under prescribed conditions. The 
third is a place-learning test devised by Rev (1934). These three tests are brief, easy' to 
apply, and adapted to the needs of routine neuropsychiatric examination. 


The digit test forms part of the Bellevue Adult Intelligence Scale (Wechsler, 1939). 

It is made up of seven pairs of digit groups. The shortest comprises 3 and the longest 

9 digits. Our procedure is as follows: First we determine the memory span for digits’ 
according to Wechsler ’s procedure. The former may be defined as the longest sequence 
of digits the subject is able to recite without error after one reading by the examiner. 

Secondly, we ascertain the minimal number of repetitions needed to obtain correct 

recitation of sets of digits exceeding the span. Thus suppose the patient can repeat 7 
digits after a single reading but fails on a set of 8 digits. We repeat the latter until a 
correct response is obtained. The patient throughout attempts a repetition after each 
reading by the examiner. This procedure is then repeated with a longer sequence of 
digits. The number of repetitions required for correct response at each step is recorded. 

The results of this simple test in cases of severe or moderate organic retention defect 
are often striking. We commonly find a very marked disparity between the memorv 
span for digits and the number of repetitions required for proper reproduction of longer 
sequences. I shall give some examples drawn from cases in which a defect of memorv 
was dearly present hut by no means immediately evident. The first is a case of frontal 
lobe tumour tested post -operatively. This patient had a basal digit span of 6 hut 
failed to repeat a sequence of S digits correctly with ten consecutive trials. Another 
case of frontal lobe lesion with a span of 6 digits was unable to learn a sequence of 7 
d.gtts with ten consecutive tntds. Many cases of post-traumatic intellectual impairment 
gtve similar results. One such case w.th a basal span of 5 digits failed to repeat a 
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his behaviour that lie had to be led away. Following his admission to hospital he tool 
no apparent notice of his environment and constantly muttered that he had Killed nis 
friend. The patient was in a semi-stuporous state for several days. On recown o 
normal consciousness he was able to recall the accident up to the time of ms o«n 
extrication from the truck. He also remembered the transient belief that lie "'as ajm.S- 
He could recall seeing his friend horribly mutilated but he had no recollection "hatsi 
ever of what happened after this. . ,, 

We induced a state of mild narcosis by sodium nmytal and he was then able tow- 
the whole story of his wild behaviour. After recovery from its effects there vas ^ 
pletc inability to recall both the original experience and its narration in narco-hjpno. ■■ 
This period of abnormal behaviour resembles the automatic dissociated states a ^ 
described in organic cases. The tetiologv is different. Some would see in the £>l, ^ 
of the traumatic episode in the last case an example of repression. But t cr ^ 
features in his later behaviour other than its mere painfnlness preventing iec jt wli 
patient was quite distraught after his release from the van. His cognitne ac n ^ 
isolated and restricted. The emotional drive to release liis friend was.expr.-^^ 
grossly that it precluded all reasonable measures of effecting its end. As in o 
described, these states are seldom accessible to normal memory. _ Only in tie - ^ 

setting induced by narcosis could the traumatic episode be reinstated an 
The resemblance between this case and the hypnotic state is obvious. . , staie 

There are important points of similarity between the different types of diss ‘ ^ t ; vc 
whatever their tetiology. After acute emotional stress we have seen the sa e 
and emotional isolation of the reaction and proneness to later amnesia as o 

apparent!;' 


cases. 


the 

we hare 


It may'' be objected that, in some functional cases at least, the memories 
lost can’ be reinstated under suitable conditions and that this is not tne * - j 
organic dissociated states. In the latter cases with true memory impairm j n 

no method of ascertaining whether the memories involved are recovera intensify 

them the effect of induced narcosis is usually to set up a state of contusi relatively 

an existing confusion. Some authors, however, have claimed that amnesia hypnotic 

short periods, due for instance to alcoholic intoxication, can be cleared p . i^. 

■» • «.i - -1 V»otius>/»n nrtmnif' and IUnCllUlM i 



road to a more satisfactory neuropsychiatry of amnesia. 

[My thanks are due to Dr. William McAlister, Medical Superintendent of ni> 
hospital for access to these cases; they have been studied under the auspic . 
the assistance of the Rockefeller Foundation and University of Edmburgn.j 
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Clinical Tests of Memory Impairment 
By O. L. Zangwill, M.A. 1 


are 


I wish to describe some simple test methods for assessing memory defecO'l Inch »c ^ 
develonine at the Brain Injuries Centre in Edinburgh. These te sc ale. 

experimental stage and I am not vet able to give data on ** our findings 
Bin we believe we have progressed far enough to justify an ,ntern11 centres, 

and to offer these methods for tentative trial in other neurqpsjchiatr organic 

T h ” purpose of our tests is to provide criteria of what is common^ ^ M 

memory 1 retention defect. In view of the nature of our ™X‘med organic basis. But 
cA Acrid have displayed an impairment of memory on a confirmed cases rna> 

a nerience with functional cases, limited though it is, suggests that tcSt s 

of memory. r .irr Foundation. 

'From the Brain Injuries Unit, Edinburgh, and with the support of the Hoc e 
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repetitions of the passage without success. It follows that whereas failure on the Bab- 
cock sentence in a patient above the defective level of intelligence is strongly suggestive 
of memory impairment, adequate performance does not necessarily mean that no 
impairment is present. A really satisfactory test would require a series of items suitably 
graded in length and difficulty. 

Our third learning test is a performance test (Rev, 1934). This test consists of four 
six-inch square boards on each of which are three symmetrical rows of three pegs. Eight 
of the nine pegs on each board are removable; one is fixed. The fixed peg is in a different 
position on each board. The boards are presented in a constant succession and the 
patient required to discover the fixed peg by trial and error. The boards are then given 
again in the same order and the patient repeats the procedure. This is continued until 
the patient can demonstrate unhesitatingly the position of the fixed peg on all four 
hoards on two consecutive trials. When learning is complete, the test may be prolonged 
according to Davis's method (Davis, personal communication) by rotating the four boards 
through 90, 180 and 270 degrees and testing the patient at each new- orientation. If he 
fails at any point the learning procedure is resumed as before. 

An organic retention defect has a twofold effect on the Rey-Davis performance test. 
In the first place, learning is apt to be slow. This is particularly marked if the defect 
is severe. In the second place, a number of qualitative deviations from normal perform- 
ance may be observed. These include: (1) Stereotyped error: A pattern of response 
evolved on any one trial is repeated on several successive trials with the same board. 
(2) Confusions of sequence : The response appropriate to any one board is consistently 
elicited by one of the other three. (3) Unstable learning : Continued testing provokes 
breakdown on one or more boards after learning is apparently established. (4) Forget- 
fulness : Errors occur which are apparently due to transient absent-mindedness and are 
often self-corrected. (5) Breakdown on rotation : Rapid learning at the standard orien- 
tation of the boards is followed by breakdown and inadequate re-learning after one -or 
aiore rotations. These five characteristics do not occur exclusively in organic cases 
and not every organic case can be relied upon to display them. Where some or all 
ate observed, however, and in the absence of certain characteristics of performance 
discussed below, an organic impairment is indicated. 

1 he Rey-Davis test is not reliable in patients of high intelligence. Such patients 
are appreciably helped bv their high-grade immediate memory span and may also 
develop ingenious methods of overcoming disability. Ihc use of mnemonic formulae 
is one such method, though it is less common than might be supposed. The test must 
also be applied with due discretion in the case of emotionally labile patients or those 
especially prone to “catastrophic” breakdown. 

The learning defect as displaved in these simple experimental settings appears 
sufficiently constant and uniform to justify further research and eventual standardization 
°f appropriate tests. Results on learning tests correlate well with clinical estimates ot 
retention defect. Special care should however be exercised in cases of high intelligence 
and in those with residual dysphasic signs. The latter often show a selective impairment 
?f verbal learning and their performance on the first two tests is no indication of learn- 
In g capacity in non-verbal fields. Great care is also necessary in assessing cases ot 
Post-traumatic svndrome with clinical indications of mild retention defect. In these 
cases the defect 'is typically expressed in an exaggerated forgetfulness and proneness to 
absence of mind. Many such cases give an essentially normal performance on learning 
tests. It appears rather' unlikely that valid tests for these mild and fluctuating amnesic 
conditions can be developed. The defect is so commonly displayed in situations afford- 
ln g greater distraction and competition of motive than it is possible to duplicate in 
an ^ x P CI ™ental setting. , . 

There are some characteristics of neurotic behaviour which we have observed on tests 
°£ memory. Our material is rather limited in view of the fact that an organic component 
cann °t be completely excluded in manv of the cases of post-traumatic neurosis referred 
1° us for assessment. But we have some evidence that patients with anxiety states or 
hysterical reactions give characteristic reactions on the tests. In the first place, neuro ic 
performance is apt to be highly variable and inconsistent. On the digit test for example 
patient mav fail to repeal a set of 4 digits but manage one of / without apparent 
difficulty. A similar inconsistency is often found with the digit and sentence learning 
Thus correct repetitions mav alternate with gross failures; complaints of forget- 
Un S a nd the like are very common. In the second place functional cases mav give 
womalous results on tests of reproducing short stories. In organic cases, complete 
Tnlure to reproduce the gist of a short story is to be expected only in cases with vers 
involvement of memorv or language. Some neurotic patients, however, consis- 
tcntly fail t0 reproduce short - stories under test conditions. Others manage to recall a 
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sequence of 7 digits correctly after eleven consecutive attempts. A second case, of lug 
general intelligence, was able to repeat 8 digits on the first trial but required no tenet 
than nine consecutive trials to learn a sequence of 9 digits. A third case, tested rs 
while ^till somewhat confused, had a hasal span of 6 digits but was entirely una c 
- learn a sequence of 7 digits. After recovery of normal consciousness this patient cou 
learn 7 digits in four trials but required eight trials to learn a set of S digits. - 
results are representative of a large group of cases with moderate post-traumatic mem . 
'impairment. . . > .i.. 

A shortcoming of the digit test is the artificial nature of the materir • 
relatively uninteresting task. Our second test approximates more closely to nor * , 

ditions of rote learning. The sentence we use is adapted front Babcoc s 
Repetition test (Babcock, 1930). It reads: “One tiling a nation must hate . 

rich and great is a large secure supply of wood.” The sentence is repeate ■ , ‘ ^ 

by the examiner and the patient until the latter gives two consecutne wo 1’ . 

versions. It is necessary to emphasize that the rate of learning this senten 1 
to a considerable extent on the immediate verbal memory span, in patien l ^ 

intelligence the latter is usually high. Highly intelligent patients m P ‘ ^ 

sentence correctly after one or two trials despite an outspoken retention e • - n a 

.cases it is necessary to use a longer paragraph for testing rote learning, 
majority of cases the Babcock sentence suffices for routine purposes. , sub : ccts 

We hope in due course to standardize the sentence learning test with noi • I. 
at different age and intelligence levels. Provisionally, we assume tlia i Vc hotic 

consecutive repetitions are needed for correct recitation in the cas ‘ . indicated, 

patient above the defective level of intelligence some retention st rikmc q uali ' 

Defective learning, moreover, is shown not only by retardation but . also _ - rsi f ti „ g in 

tative features. It is common, for example, to find an maccu . ■ ; content 

whole or in part throughout the series of reproductions. The shortly e featur es 

and syntax of the sentence give exceptional difficulty to many pane . moderately 

are well brought out in the following examples. The first is a ca . ntd|igence 

severe post-traumatic intellectual impairment There w. J.j' ' There were some 

tests were performed very adequately (Score on Ravens ]5 . lbcoc ]c sentence 

clinical indications of memory' defect. Twe ve attempts to repeat ^he Bate = 
were made without complete success on any trial. A few ol the.e m ,, 4 

Repetition 1 : “One thing a nation must have to secure . . ’ „ 

Repetition 3 : “One thing a nation must have tobe 5°™'L ih ‘ an d S great is 
Repetition 6 : “One thing a nation must have to become rich an 

have a large proportion of wood. is t o 

Repetition 9 : “One thing a nation must have to become rich . 

have a large supply and proportion of wood. ^ 

The version given in Repetition 9 was repeated ^ u ' lcb ™S^ on' no’ occas'mi 

after which the test was given up. One may note that this g. ‘ b] to eliminate 

able to reproduce the word “secure” in its proper phe and 1 «as unao 
the word "proportion” which he himself introduced on the ‘ ' , nost- operatively* 

A second example is given by a case of frontal lobe tumour tested post op^ ^ 
This patient showed little, if any, intellectual impairment on ° ‘ • ts on the 

• His learning, on the other hand/ was definitely unsatisfactory. Two attemp 
Babcock sentence may be quoted: 

Repetition I : “One thing a nation must require is a lot ; s a large 

Repetition 6 : “One thing a nation must have to become ric 

supply of wood.” Jg aftcr 

The version given in Refer., 6 


to 


repeated unaltered on iuui intro- 

: :: 

pretax “S'" » ‘ „ f high 

defect itself. „j tbat t he Babcock sentence is unsuita ) j romef was able 

g encra] aS intcn|encc. ^or a^rXe^fepSns ^^shonc/'parl-t 

and the learning distrinuicu 
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repetitions of the passage without success. It follows that whereas failure on the Bab- 
cock sentence in a patient above the defective level of intelligence is strongly suggestive 
of memory impairment, adequate performance does not necessarily mean that no 
impairment is present. A really satisfactory test would require a series of items suitably 
graded in length and difficulty. 

Our third learning test is a performance test (Rev, 1934). This test consists of four 
six-inch square boards on each of which are three symmetrical rows of three pegs. Eight 
of the nine pegs on each board are removable; one is fixed. The fixed peg is in a different 
position on each board. The boards are presented in a constant succession and the 
patient required to discover the fixed peg by trial and error. The boards are then given 
again in the same order and the patient repeats the procedure. This is continued until 
the patient can demonstrate unhesitatingly the position of the fixed peg on all tour 
boards on two consecutive trials. When learning is complete, the test may be prolonged 
according to Davis’s method (Davis, personal communication) by rotating the four boards 
through 90, 180 and 270 degrees and testing the patient at each new orientation. If he 
fails at any point the learning procedure is resumed as before. 

An organic retention defect has a twofold effect on the Rey-Davis performance test. 
In the first place, learning is apt to be slow. This is particularly marked if the defect 
is severe. In the second place, a number of qualitative deviations from normal perform- 
ance may be observed. These include: (1) Stereotyped error: A pattern of response 
evolved on any one trial is repeated on several successive trials with the same board. 
(2) Confusions of sequence : The response appropriate to any one board is consistently 
elicited by one of the other three. (3) Unstable learning : "Continued testing provokes 
breakdown on one or more boards after learning is apparently established. (4) Forget- 
fulness : Errors occur which are apparendy due to transient absent-mindedness and are 
often self-corrected. (5) Breakdown on rotation : Rapid learning at the standard orien- 
tation of the boards is followed by breakdown and inadequate re-learning after one_or 
more rotations. These five characteristics do not occur exclusively in organic cases 
and not every organic case can be relied upon to display them. Where some or all 
are observed, however, and in the absence of certain characteristics of performance 
discussed below, an organic impairment is indicated. 

The Rey-Davis test is not reliable in patients of high intelligence. Such patients 
are appreciable helped by their high-grade immediate memory span and may also 
develop ingenious methods of overcoming disability. The use of mnemonic formula 
is one such method, though it is less common than might be supposed. The test must 
also be applied with due discretion in the case of emotionally labile patients or those 
especially prone to “catastrophic” breakdown. 

The learning defect as displayed in these simple experimental settings appears 
sufficiently constant and uniform to justify further research and eventual standardization 
of appropriate tests. Results on learning tests correlate well with clinical estimates of 
retention defect. Special care should however be exercised in cases of high intelligence 
and in those with residual dysphasic signs. The latter often show a selective impairment 
of verbal learning and their performance on the first two tests is no indication of learn- 
ing capacity in non-verbal fields. Great care is also necessary in assessing cases of 
post-traumatic svndrome with clinical indications of mild retention defect. In these 
cases the defect is typically expressed in an exaggerated forgetfulness and proneness to 
absence of mind. Many such cases give an essentially normal performance on learning 
tests. It appears rather unlikely that valid tests for these mild and fluctuating amnesic 
conditions can be developed. The defect is so commonly displayed in situations afford- 
ing greater distraction and competition of motive than it is possible to duplicate in 
an experimental setting. 

There are some characteristics of neurotic behaviour which we have observed on tests 
of memory. Our material is rather limited in view of the fan that an organic component 
cannot be completely excluded in many of the cases of post-traumatic neurosis referred 
to us for assessment. But we have some evidence that patients with anxietv states or 
hysterical reactions give characteristic reactions on the tests. In the first place, neurotic 
performance is apt to be highly variable and inconsistent. On the digit test, for example 
the patient mav fail to repeat a set of 4 digits but manage one of 7 without apparent 
difficulty. A similar inconsistency is often found with the digit and sentence Ieamine 
tests. Thus correct repetitions may alternate with gross failures; complaints of forget- 
ting and the like arc very common. In the second place, functional cases mav give 
anomalous results on tests of reproducing short stories. In organic cases, complete 
failure to reproduce the gist of a short storv is to be expected onlv in cases with verv 
gross involvement of memory or language. Some neurotic patients, however, consis'- 
tently fail to reproduce short stones under test conditions. Others manage to recall a 
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general \naffi be S‘ n,,in g ) bl,t ^ that the rest has been forgotten. In 

aernsof eras inU™? “• thc . g,St ° £ a short story in the case of a patient lacking the 
Th J /cv-DaWs loTrl im P a,r f c » t a functional condition, 1 

The test behaviour f 0 3 80 bc 1C P ,U * * n assessing functional memory impairment. 
Learnine is not inf r i" TT" sub J cct ’ h » true, often resembles an organic cate. 
But the nerformanro t] ucnt y slow and stereotyped patterns of error may be recorded, 
tester. Peridiaririoc r \ ** " 10 c S lves a vcr )’ different impression to the experienced 
very common* Th ° an d procedure, rare in uncomplicated organic cases, are 

board mav bn f n * S u . ncble hesitation in choosing a peg when confronted with a given 
reacdo^ ^bin ?"'^ by , an "Y^t-rnpid movement of selection (“hover and potmee” 
ranklirv nnrl j r> ia nC t lC P atlcn f nia y examine the pegs with an almost feverish 
seconds mrhVr HJ??'' cases rc ‘. exam ine pegs which he has found to be movable a few 
relarivplv '* i- 61 ! cx P 1 ' csslons °f anxiety (e.g. sweating) are not uncommon and 

rase in ibn'f' °r * stln S“ ls h from the sudden, “catastrophic” reaction of the organic 
v' 1 acc °f_ excessive difficulty. These features are hard to record quantitatively 

Dut easy to recognize in practice. 

appearance of neurotic behaviour” does not necessarily exclude concomitant 
• n S n ^ '. c i 1 ni P n lrm e n t . We have had occasion to test a few cases of post-traumatic neurosis 
m " 11C1 . , ere . " a s good ground for anticipating more basic intellectual impairment on 
‘ organic basis. These cases have uniformly exhibited neurotic patterns of reaction oh 
le tests. I he dominant emotional reactions effectively masked any organic retention 
detect that might have been also present. ' 

, ” bbe use of simple learning tests appears to define two varieties of impairment: 
ft) Commonly called the organic reaction type; and (2) what might be called the 
neurotic pattern. It is suggested that the fundamental characteristic of the organic 
t) pc is an impairment of learning. In severe cases, learning the test material is slow 
and incomplete and is often associated with perseveration and inability to correct error 
with practice. In less severe cases, learning may be somewhat retarded and unfamiliar 
reatuies of the material present exceptional difficulty. The basic feature of the neurotic 
pattern appears to he. exaggerated variability of response with a notable tendency to 
tail on easy tasks. This appears to reflect an emotional disorder which may or may not 
be restricted to memory. But it is important to recognize that a neurotic pattern of 
test behaviour may effectively mask concomitant impairment of the organic variety. 

Tlie differential criteria of memory defect cannot yet be defined sharply on the basis 
of mental tests alone. In the organic reaction types, however, the learning defect is 
almost certainly a primary (or “negative”), symptom relatively constant in character. 
Simple rote learning tests suffice to detect it in a majority of cases. In assessing the 
mildest grades of organic impairment, however, and in differential diagnosis generally, 
the psychologist must be content to subordinate his findings to the wider framework 
of psychiatric experience. 

I wish to thank Mr. Norman Dott and Dr. Andrew Paterson for their encouragement 
and valuable help in this work. 
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President — D oxald Pater sox, M.D. 


[May 29, 1943] 


Meetixg at Base Hospital, Hemel Hempstead 


Diabetes Insipidus, its Clinical Features and Treatment. — \V. G. Wyllie, M.D. 

[Dr. Wyllie referred to five cases of diabetes insipidus recently seen in children of 
which two were demonstrated. These two were put forward as examples of idiopathic 
diabetes insipidus. The other three were “symptomatic”, two being caused by cerebral 
neoplasms and one following a fracture through the base of the skull. All were in males.] 

The symptomatic group can arise from many causes and at any age. Some of the 
causes are cerebral neoplasms in the region of the floor of the third ventricle, the effects 
of an encephalitis and of syphilitic meningo-encephalitis in the same area, also fracture 
through the base of the skull. The condition is also a component of the svndrome 
called Schuller-Christian lipoidosis, in which multiple defects in the membrane bones 
of the skull, exophthalmos and diabetes insipidus commonly occur. A normal standard 
of urinary output depends upon integrity both of the pars posterior of the pituitary and 
of centres in the floor of the third ventricle. 


A. Of the two neoplastic cases one was in a boy of 8 years with eight months’ historv 
of excessive thirst and micturition with bed-wetting at night. The greatest recorded 
daily intake was 16 pints of fluid, output 14 pints. He showed precocious genital hyper- 
trophy, hirsuties absent, an adult formation of musculature (fig. 1), had a deep gruff 
voice, and complained of itching of the skin of the head and back. The urine was pale, 
of low specific gravity, sugar absent; W.R. negative; X-ray of skull, no widening of the 
sutures; optic fundi and fields normal. 

At the end of eight months evidence of intracranial hypertension supervened, head- 
ache localized to the root of the nose, occasional vomiting, drowsiness, carlv swelling of 
both optic discs. The visual fields were normal. Ventriculographv bv Mr. W. McKissock, 
at the Atkinson Morlev Hospital, showed the cortex under tension, both lateral 
ventricles and the anterior two-thirds of the third dilated, with downward displacement 
of the aqueduct of Sylvius. The appearances suggested a globular tumour in the region 
of the pineal. At operation 8.4.43 Mr. McKissock found a reddish vascular tumour which 
proved to be a glioma of benign type (fig. 2). The child did well for several davs but 
died 16.4,43. - ’ 


B. The other neoplastic case was in a boy of 8 years, of average weight (about 5? lb ' 
and of rather stunted appearance, who in June 1941 developed polvdipria, 13 to 14 Vint 
daily polvuna about 12 pints, commencing a few weeks after .an ordinarv attack o 
measles When first seen at seven years his head looked large but measured H 
X-rav showed no w.dcnmg of the sutures. The central nervous svstem, fundi visu- 
Sept. — D is. ix Child. 1 



582 


Proceedings of the Royal Society of Medicine 25 


fields, & c., w 
the L„ both 
Urine: Low- 


re normal except for inequality of the pupils, the R. being smaller than 
reacting briskly to light. W.R. negative in blood and cerebrospinal fluid, 
specific gravity, no sugar. Frequent bed-wetting. Blood-pressure 110/S6. 


tit on tbs from onset of symptoms the circumference of the head measured 
•I, P U P“ ? u,i beln g smaller than the L. X-rav of skull showed no opening of 

1 es \ -h-'ghtecn months from onset headache, vomiting, drowsiness and mental 
‘ j ‘ ? n " ere noticed, and later dimness of vision was complained of, while the thirst 
1 r jna, .) T ol,t put diminished to nearly normal quantities without am- change in the 


nifrnco! *■! uumnu iittii n uts inuiutii mn 

i a thera £>’* . ^ h , e VISl, f 1 fields appeared full; fundi showed earlv blurring of the 
nasal edges. Genital hypertrophy was absent. 



FIG. 1.- — Case A. — Scarcity of fat, adult configuration, precocious puberty. 


On ventriculography (Mr. McKissock) the cortex was seen to bulge, and there was 
symmetrical dilatation of both lateral ventricles but no air entered the anterior third ot 
the third ventricle. The appearances suggested a large tumour filling the anterior thira 
of the third ventricle and extending upwards and backwards into the posterior parr. Tie 
child’s condition and the position of the tumour contra-indicated surgical approach. -Ine 
child died 8.4.43, and autopsy was not permitted. 


C The third symptomatic case was in a boy of 7 years who in a road accident sus- 
tained a fracture of the skull involving the base. About three months after the mj ry 
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diabetes insipidus commenced. He remained in good health otherwise up to 12 years 
of age when he was lost sight of. 

Notes on the pitressin treatment of these three cases are given later. 



FIG. 2. — Case A. — -Tumour, in, the region of the pineal gland, proved to be a benign glioma. 


Idiopathic Cases 

D. Boy of 6 years who for two months without apparent cause suffered from excessive 
thirst accompanied by anorexia, polyuria, enuresis. Urine: Specific gravity 1005-1012; 
Mantoux negative; W.R. negative; X-ray of skull normal; central nervous system normal. 

Intake 

Untreated ... ... daily 4 — 11 1 pints 

Pitressin sol. n * iv intramuscularly daily 51 — 11 „ 

„ „ mvi „ „ ... ... 5 — 9 „ 

„ tannate in oil ntfv intramuscularly daily 21 — 7 „ 

„ „ „ tnviii „ (alternate days) ... 21 — 10 „ 

• On the ordinary pitressin solution daily doses of 4 to 6 minims caused unpleasant 
reactions of pallor, colic, even bowel action ten minutes after the injection. 

E. Boy of 13 years, who, following pertussis at 6 years, developed polydipsia, 7 to \9 X / Z 
pints daily, polyuria 6 l / z to 18 pints, and frequent enuresis. Urine: - Specific gravity 
1,000. no ’sugar; W.R. negative; Mantoux negative; X-ray of skull normal. 


Output 
4 — 91 pints 
4J — GV „ 

4 —31 „ 

2 7 }f 

21 — 9V „ 


Intake Output 

Pitressin sol. R l'ii intramuscularly daily ... ... No effect — 

Pitressin sol. n\xv intramuscularly daily (reaction, abdominal 

pain, pallor) ... 3} — 13 i pints 21 — 13 J pints 

Pitressin tannate m ou, HI tv intramuscularly daily Cl — ICfc „ 51—121 „ 

In four of these cases in which the sodium chloride concentration test was used, givin" 
10 gm. salt at 9 a.m„ the abnormally low hourlv percentages of NaCl suggested or was 
confirmatory of a diagnosis of diabetes insipidus. 

Pitressin therapy.— The results of pitressin therapy in the above five cases of diabetes 
insipidus in children were extremely erratic. In one, the case of fractured skull, c.c. 
of ordinary solution of pitressin (20 international units per c.c.) intramuscularly daiiv! 
acted dramatically keeping the intake and output almost in natural limits and without 
undesirable side-effects such as colic. The same solution in the other four cases was 
ineffective except in doses which produced unpleasant reactions. 

Sept. — Dis. in Child. 2 





584 


\ 

Proceedings of the Poyai Society of Medicine 

Attempts have been made to produce a delayed action pitressin compound. One, sn 
emulsion in woo I fat, beeswax and olive oil, solid at room temperature, gave promiung 
results but was abandoned because of the formation of paraffinomata at the sites oi 
injection. The most promising preparation so far is that devised by Court and Taper 
of pitressin tannate in oil. This contains only 5 international units per c.c. and mav 
become more effective in the future if a more concentrated preparation is p r ^ r • 
Experience with this preparation in four of the above cases showed that a small daiy 
intramuscular injection of 4 minims was more effective than larger doses on alternat^ 
days, which also are apt to produce unpleasant reactions. The small daily dose wa. 
more likely to keep intake and output between 7 and 12 pints, at which level enures, 
usually ceased and social life at home and at school was happier and nearer no 
These children if uncontrolled are water-addicts, stealthily drinking the conten s 
flower vases and even of hot-water bottles if access to the water-tap is made di icu 
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Cystic Conditions in the Lung. — C. Elaine Field, M.D. 

Intrapulmonary cystic conditions of the lung may be differentiated into those us J 
considered congenital in origin and those developing after birth. 

Congenital . — Undoubtedly some cystic conditions of the lung are developmental^ 
origin. It is not surprising that the complex system of branching sometimes „g 0 y i 
of perfection. The cysts in the foetus are single or multiple, containing muc 1 ■ 1 u ee 
or a watery fluid, and although drey do not communicate with the ™ ‘ 

probably originate from it embryologically (Klebs, 1889; Smith, 192a; ’ ntain- 

Shortly after birth these cysts usually rupture into a bronchus and becom t 

ing (King and Harris, 1937). If the opening is of tire ball-valve type a tensi 
will be produced. 1 

Case I (Previously reported by Illingworth, 1939).— A girl, ^f cd f 
attended hospital at the age of 1 year for cough and-resdessness. On routm L ; p j 0 dol 
and X-ray a large multilocular tension cyst was discovered m the ngn • a j s0 

failed to enter the cyst although the compressed right lower lobe was e . 
suffers from recurrent pyelitis, an intravenous pvelogram showing biiater* 
pelvis and ureter. 

The frequency of other congenital anomalies in association with cystic lungs ' 3 an d 
the congenital theory of origin. Case I has bilateral double renal pelvis a 
Case II has associated diabetes mellitus and possible cystic pancreas. 

Case II.— A boy, aged 6/- years, first seen at 2'/. years sl * ffen ”f . ^ L^by X-ray 
enteritis. There was no history of a previous illness. It was then di. ... The 

that he had multiple cysts at the base of both lungs as well as diabc in size; 

cysts were infected. His abdomen was always large but is sl °"^ . ’"5^ ‘ * anc reatic 
palpation reveals no definable mass or detectable fluid and the P° ssl “ 5 _ , f ' her have 
cyst has been considered. The family history .is interesting. ^, ot f h “ n "„ caraon ia and 
normal chest X-rays, but a younger sister who died when a vear oM h P Tw0 older 
whooping-cough was found, at autopsy, to have bilateral cystic h g- 
children are healthy. 

Once the cysts have become infected it is difficult to dramatic 

between the congenital and acquired condition unless the onset of m damage is 

as in Case ffl. However, the absence of any illness likely to produce lung a. 
strongly suggestive of a congenital origin. 

Case III —A girl, aged 3 3/12 years, was quite well until fo « r ’fo^hing^up 

sion when she contracted whooping-cough. Six we^s later fflU ]nple cystic 

° f ?i,ch 

^rhv is'presumed'that^he condition is congenital in origin. 






FIG. 1. — Case HI. — Right lateral X-ray showing multiple cystic areas with fluid levels in the lower and middle lobes. 

Infected congenital cysts. 



FIG/ 2. Case IV.— Right lateral X-ray showing several large cystic spaces in the middle lobe. Probably 

emphysematous bull at. 
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Acquired. — Chronic lung infection resulting in dilatation of the bronchioles in a 
young infant will soon produce a cystic condition clinically indistinguishable from 
infected congenital cystic lungs of the small variety. However, there is also a condition 
following pneumonic consolidation in which one or several cystic spaces appear an 
enlarge, sometimes to an alarming size, then retrogress and completely disappear (Barclay 
1943). The most satisfactory explanation so far for this phenomenon is that a mi- 
valve mucous plug lodges in the bronchiole and distends the alveoli. Case IV.proba ) 
falls into this category. 

Case IV. — A girl, aged 11 5/12 years, suffering from Banti’s disease complicated b\ a 
chronic bacteriremia, developed in the course of the disease a cough with sputum an • 
raised temperature. X-ray of the chest revealed an opacity in the right mid-zone " u 
slowly cleared over a period of three months into multiple cystic spaces in the n B 
middle lobe area (fig. 2). These cysts remained unchanged for two' months and 1 1 
disappeared. 

T rent went. — Removal of the diseased part, if within surgical possibilities, is the ideal 
in all infected cases whether congenital or acquired. It would also appear to ,e 
ideal treatment in non-infected cysts where there exists a continual danger or in e i 
H owever, until lobectomy and pulmonectomv carry with them a negligible mor ■ ^ 
I think it advisable only to recommend the operation in those cases where y’ e <; C ' ■ t ‘ 
producing symptoms or are already in free communication with a bronchus, 
when they easily fill with lipiodol. These latter type are more liable to infection. 

The. acquired cystic emphysematous bullae are best left alone as they nsualh sub.i 
spontaneously. 
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Hirschsprung’s Disease. — Margaret Hawksley, M.B. 

Five cases of megacolon were shown. They were selected from a series of 
cases to demonstrate certain points in the differential diagnosis of Hirschsprung s 1 - 
and its treatment by spinal amesthesia. 

The first two cases illustrate not only the importance of a complete examination, but 
they also show the absence of two distinctive features always present in a cas 
Hirschsprung’s disease, namely, visible peristalsis, and retention of barium enema 
twenty-four hours. In twelve cases of the disease (not yet published) these features 
never absent. 


C. S„ female aged 2' A years. Dribbling incontinence of faxes since 5 weeks old 
abdominal distension. She is an undersized child with large abdomen and . 

peristalsis. X-ray of a barium enema shows a large sac-like colon, no cva «'““ ‘ 

twenty-four hours. Rectal examination under spinal anaesthesia reveals a tight n _ 
stricture in calibre about the size of a pencil; obviously die cause of her meg. 
Dilatation under antesthesia is improving the condition. 

D H male aged 5 years. Attacks of constipation for two years, abdominal distension 
with pain and bowels not open for nine to ten days, fncontmence of fteee. « 
times P Examination reveals a child of subnormal intelligence, no abdominal di. . n[|cd 
vUihle ueristalsis Rectal examination normal. Barium enema shows - 

*E fi - ’ 

and evacuation rules the diagnosis out. 

‘ of the three true cases shown, two are cured and one, a severe case, is improving. 
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N. H., male aged 8(4 years. Constipation five to seven days since he was 2 years old. 
Abdominal distension and large stools. X-ray January 1940 showed colossal colon. 
February 1940: High spinal anesthetic; a motion was passed on the table. About four 
weeks later he was passing normal daily motions and has done so ever since. Now, 
over three years later, he has no distension, and has a daily bowel action. X-ray 
November 1942 shows no change whatever in the size of the colon (figs. I and 2). 

Bu. -■ 


FIG. 1.— X. H., January 1940. 


FIG. 2. — N. H., November 1942. Functional cure. 
Anatomically no change. 




D. W., male aged 6(4 years. Constipation since birth, abdominal enlargement, large 
motions. X-rav showed megacolon. March 1940: Spinal anaesthetic, repeated after three 
weeks. No improvement ensued and he was discharged to have a monthly evacuation 
under antesthetic, but this proved unnecessary. In December 1940 bowels were open daily 
and this has continued ever since. Present X-ray shows gut of nearly normal size but no 
haustration. good evacuation in twenty-four hours. 

A. S., male 11(4 years. A severe case with typical history. February 1942: He was a 
thin pale miserable child with enormous abdomen, girth 32(4 in. April 1942: High spinal 
anaesthetic given: no immediate improvement but in June 1942 he was having spon- 
taneous bowel actions and his abdomen was less distended. July 1942: High spinal 
anaesthetic repeated. January 1943: Daily bowel actions, general health and energy much 
improved. June 1943: Some return of symptoms though otherwise very well. Spinal 
anesthetic repeated. X-ray shows enormous colon. 

These three cases are selected from a series of 12, 6 of which are cured functionally, 
ranging from three to one years since treatment, 5 are improving but only twelve to 
six months have elapsed since treatment, and 1 is no better but he is a severe case and 
complicated by sympathectomy. 

The salient points emerging from a study of these cases are: (1) No immediate action 
on the table should be expected, it may or may not occur 'but is irrelevant to the sub- 
sequent progress of the case. (2) An immediate alteration in bowel habits need not 
occur either: all except one case did not improve till about four weeks later. (3) More 
than one spinal anaesthetic mav be required. (4) A barium enema can mislead the 
physician in diagnosis unless a twenty-four-hour evacuation picture is taken. 

I think that a hopeful view may be taken of the effect of spinal anaesthesia on Hirsch- 
sprung's disease, hut time — say at least a year — and repeated anesthetics should he given 
before a case should be judged unsuccessful. Comparatively, spinal anesthesia gives as 
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fnlj,..,.- r 0 . - ."o® 01 1110 snla ‘l vanetv. However, there is also a conaltioa 

„„l 0 P nei . lmon| c consolidation in which one or several cvstic spaces appear and 

• -^mctimes to an alarming size, then retrogress and complctelv disappear (Barday, 
vnlvp'ni m ? St ® at j sfact . or >' explanation so far for this phenomenon is diat a ball- 
f.'.n ■ °}'? P U S lodges in the bronchiole and distends the alveoli. Case IV. probably 

rails into this category. 


, r' AS - ,: ^ S”; 1 ’ aged 11 5/12 years, suffering from Band’s disease complicated by a 

ronic acteti.xniia, developed in the course of the disease a couch with sputum and a 
raisec temperature. X-ray* of the chest revealed an opacity in the right mid-zone which 
rCt °'er a period of three months into multiple cvstic spaces in the right 
disappeared afCa “)• These cysts remained unchanged for two - " months and then 

* TicaOiicnt .— Removal of the diseased part, if within surgical possibilities, is the ideal 
in all intected cases whether congenital or acquired. It would also appear to be the 
1 eal treatment in non-infccted cysts where there exists a continual danger of infection, 
oweicr, until lobectomy and pulmoncctoniv cnrrv with them a negligible mortality, 
think it advisable only to recommend the operation in those cases where the cysts are 
producing symptoms or are already in free communication with a bronchus, that i; 
v\ len they easily fill with lipiodol. These latter tvpe are more liable to infection. 

The acquired cy’stic emphysematous bulla; are best left alone as thev usuallv subside 
spontaneously. ' * 
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Hirschsprung’s Disease.— M.\kcaret Hawksley, M.B. 

Five cases of megacolon were shown. They were selected from a series of fourteen 
cases to demonstrate certain points in the differential diagnosis of Hirschsprung’s disease, 
and its treatment by spinal anaesthesia. 

The first two cases illustrate not only the importance of a complete examination, but 
they also show the absence of two distinctive features always present in a case of 
Hirschsprung’s disease, namely*, visible peristalsis, and retention of barium enema for 
twenty-four hours. In twelve cases of the disease (not vet published) these features were 
never absent. 

C. S., female aged 2 l / z years. Dribbling incontinence of fatces since 5 weeks old with 
abdominal distension. She is an undersized child with large abdomen and visible 
peristalsis. X-ray* of a barium enema shows a large sac-like colon, no evacuation after 
twenty-four hours. Rectal examination under spinal anaesthesia reveals a tight fibrous 
stricture in calibre about the size of a pencil: obviously the cause of her megacolon. 
Dilatation under amesthesia is improving the condition. 

D. H., male aged 5 years. Attacks of constipation for two vears, abdominal distension 
with pain and bowels not open for nine to ten davs. Incontinence of feces at other 
times. Examination reveals a child of subnormal intelligence, no abdominal distension, 
no visible peristalsis. Rectal examination normal. Barium enema shows distended 
colon when filled but perfect evacuation in tvventv-four hours with normal calibre and 
hnustration. He is a behaviour problem and will undergo psychotherapy. 

If. in this case, only the immediate picture had been seen. Hirschsprung’s disease 
might have been diagnosed but the twenty-four hour picture with perfect haustration 
and evacuation rules the diagnosis out. 

Of the three true cases shown, two are cured and one, a severe case, is improving. 
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John Bulwer (fl. 1654) The “Chirosopher” 

Pioneer in the Treatment of the Deaf and Dumb and in Psychology 

By H. J. Norman, M.B. 

The name of John JBuhver is little known these days; his fetv books are scarce and 
some of them even rare and difficult to find — yet no one has so far reprinted any of 
them though they do seem to merit such reviviscence; and, though he must have been 
quite a considerable figure in his day, there is no record where or when he was bom 
nor where or when he died. The Dictionary of National Biography states merely that 
he flourished in 1654 — actually if one may judge from the dates of publication of his 
books he showed considerable vitality during the preceding ten years. In 1644 was 
published his Chirologia, or the Natural! Language of the Hand : ■whereunto is added 
Chironomia; and in 1654 appeared the second, quarto edition of his best known work, 
Anthropometamorphosis : Alan Transform’d, or the Artificial Changeling. Prefixed 
to the quarto edition there is a fine portrait by Faithorne and this also would seem to 
indicate that Bulwer was a person of some importance. (It was done probably between 
1650-53, as Faithorne, the elder, who had been banished during the Protectorate was 
allowed to return to England in 1650.) 

Bulwer lived in an age when men’s minds were reaching out in all directions; and 
of all of these speculators the most powerful was Francis Bacon, the repercussions of 
whose mighty intellect are endless. "And to say truth”, says his biographer. Mallet, 
writing some hundred years later, “some of the most valuable improvements since 
made -have grown out of the hints and notices scattered thro this work (De Augmentis); 
from which the moderns have selected, each according to his fancy, one or more plants 
to cultivate and bring to perfection.” 1 Explicitly Bulwer was influenced by Bacon. In 
the Epistle Dedicatory to his Palhomyotomia he speaks of his correspondence with Dr. 
Wright Junior, 2 "with whom having interchangeably communicated on Intellectual! 
Affaires, he shewing me the hint of his grand undertaking, which was Anatomia 
Comparata, that great defect in Anatomy noted by my Lord Bacon in his book De 
Augmentis Scientiarum” . Other references which he makes to Bacon show clearly' 
the opinion which he held of him; for example, in Philocophus he describes him as the 
"Verulamian Oracle” (p. 16), the "Great Advancer of Learning” (p. 31), the "Great 
Augmentor of Sciences” (p. 46) and as that "Hero of Learning” (p. 69). 

There was the same excursive spirit about Bulwer that characterized so many of 
his contemporaries and immediate predecessors; and, though he was not free from the 
discursiveness and euphuism which were also characteristics of the time, he was able to 
turn his energies into practical and useful channels. “It has ever been the humour of 
my Genius to put me upon untrodden Pathes”, he says in the dedication to Anthropo- 
metamorphosis. One result of this is that his name, though little known, is remem- 
bered as the pioneer in this countrv in the treatment of deaf-mutes. 3 

He describes himself as M.D. but it is not known where he studied or where he 
obtained his qualification. He was the son of a doctor, Thomas Bulwer, to whom he 
dedicated his Palhomyotomia in 1649. and of whom even less is known. In the Epistle 
Dedicatory he says, “It hath been a laudable Custome with Persons of eminent degree 

'.Life of Francis Bacon, by D. Mallet (Lond. 1740, p. 150. “ English writers of the later 17th century concur in 
ascribing to the impetus of Bacon’s writings the foundation of the Royal Society ”... It is perhaps in the department 
of psychological speculation that the influence of Bacon has been most marked. . . . Whatever his positive achievements 

may have bren, we may thus accord to him his own claim that he 14 rang the bell which called the wits together ” 

Dr. Charles Singer— article “ Francis Bacon ”, Encyc. Brie,, l 4th Ed., J92J. ' 

* Dr. Robert Wright, at’one time in the service of Dr. Fludd and who app gently died prematurely after showing 
much premise. He was named Gulstcnian lecturer fer 1G47 tut died in 1C40. Munk’s Roll of the R.C.P. : I, *35, 

‘See, for example, Encyc. Erie. (14th edn.) : article, “ Education and TTelfare of the De 3 f and Dumb.” 

Sppt. — Hist, of Mt^d. j '■ 
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good, and probably better, results than sympathectomy which is often disappointing in so 
far as the immediate improvement is not maintained. Furthermore there is no operative 
risk. 

Briefly the technique employed is as follows: Light percaine 1/1,500 [Sp. gr. 1 -003S. 
therefore lighter than C.S.F.] either 1 c.c. per year age of child, or following the Howard 
Jones formula P = D-6. P = percaine in c.c., D = distance in inches from seventh cervica 
spine to the intercristal line with the back flexed, whichever gives die smaller dosage 
Injection into the second to third lumbar space with the child sitting up. He remains 
sitting for twenty seconds, then lies on his back with shoulders raised for about me 
minutes, the height of anaesthesia being tested at intervals. After five minutes the tab e 
is tilted 'head downwards so that the percaine will not continue to ascend tonar s 
dangerous levels. The full result is not apparent till fifteen to twenty minutes an 
anaesthesia is then usually up to the nipple line (T4) or higher. A rectal examination 
is done and faeces removed, and an attempt made to feel the pelvirectal junction 
and assess its degree of spasm, if any. Achalasia is more often there than at the anu ^ 
If spasm is present the sphincter should be dilated so that the peristalsis which occ * 
may be effective. Ephedrine gr. '/+ intramuscularly is given before the spinal to coun 
act the fall in blood-pressure which would otherwise occur. 

With regard to the theory behind these results there is no better suggestion than that 
made by Professor Telford in 1939, namely that the condition is due to overactio 
the sympathetic, and that the imbalance of the autonomic nervous system is correc 
by temporary paralysis of the sympathetic under spinal anaesthesia; but this leaves 
questions unanswered. Why should paralysis of overacting fibres lead to their s - 
quent return to normal function? Why should some cases react in a short time < 

others require longer, and more than one spinal anaesthetic? And how do some ■ - • 
function normally in the face of X-ray evidence of colons anatomically as large. a 
were at the first examination (Case N. H.)? One can only place the results on 
with a plea for more persistent trial of spinal anaesthesia before proceeding to operaum . 
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Sir Kenelm Digbv’s books, Bulwer's Artificial Changeling, Sir Thomas Browne’s Vulgar 
Errors . . . These books were much read and admired in our author’s days”. Butler 
was a contemporary — he was about 38 when the Anthropometamorphosis was published 
and it is possible that he knew Bulwer. 

One would like to know if he had any personal contacts with the learned men of his 
age, a number of whom he mentions, but no record of this appears to exist. He wrote 
during the later years of the reign of Charles I, and then during the Commonwealth 
but there is nothing very specially to indicate that these events had any particular 
influence on his career. It is but seldom that he makes any reference to them; though 
as one of the examples in Chirologia, when describing the movement of extending and 
raising up “both the Hands to Heaven” he says; "Such an asseveration of gesture I 
lately observed in some at the publique taking of the last National Covenant” (this was 
in 1638). Again when describing the “Imposition of the Hand” he instances the royal 
touching for scrofula or struma which “from the constant effect of that Soveraigne Salve 
is called the King’s Evill. His sacred Majesty that now is hath practised with as good 
successe as any of His Royall Progenitours” ( Chirologia , p. 149). It would appear that he 
was one of those of whom Macaulay 5 said: “While factions were struggling for dominion 
over each other, a small body of sages had turned away with benevolent disdain from the 
conflict, and had devoted themselves to the nobler work of extending the dominion of 
man over matter.” 

Among those to whom he refers are Sir Kenelm Digby whose Treatise of Bodies and of 
Man’s Soul w'as published in the same year as Chirologia and Chironomia, 1644, as was 
also Donne’s Biathanatos. In the previous year appeared Religio Medici; and in 1646 
Pseudodoxia Epideniica. Harvey’s De Generatione Animalium (1651) was published the 
year following the appearance of Anthropometamorphosis . Purchas, to whose travel- 
books he made frequent reference, had died some years previously in 1626. Captain 
John Smith (1579-1631) published his General History of Virginia, &c., 1624, and 
True Travels, 1630. It may not be without interest to note certain other contemporaneous 
publications such as Hobbes’ Leviathan, 1651; Walton’s Compleat Angler, 1653; 
Urquhart’s translation of Rabelais, 1653. 

Of his great exemplar, Francis Bacon, he may have read some of the later works at 
the time of their publication; the Novum Organum was published in 1620, the De 
Augmentis in 1623, Sylva Sylvarum and New Atlantis in 1627. 


CHIROLOGIA and CHIRONOMIA 

These two works, published in 1644, appeared under the same cover and with a 
common title-page — in most instances— though they were also apparently issued separ- 
ately. Both of them, as their names imply, are concerned with the hand, not, however, 
in the manner of Sir Charles Bell whose Bridgewater Treatise on The Hand deals with 
the subject from the intrinsic point of view, while Bulwer’s interest is in the extrinsic 
aspect, that of gesture. 

Chirologia is, in his own words, the “Naturall Language of the Hand. Composed of 
the Speaking Motions, and Discoursing Gestures thereof”. At this time he had not 
adopted the cognomen of the “Chirosopher”, but describes himself on the title-page as 
"Philqchirosophus”. He acknowledges again his debt to Bacon “that great Light of 
Learning” who had noted that in the study of humanity there is a “maine deficiencie, 
one Province not to have been visited, and that is Gesture”. It seems as if he had alreadv 
conceived the idea of his Pathomyotomia , for a little later he says: “I confesse some 
other of my digested thoughts strugled for preccdencie, claiming by the analogie of 
Natures usuall course the Head would have had the priviledge of primogeniture: But it 
fell out in the contention somewhat like as in the case of Tamar’s twins, where Zarah 
put forth his Hand, and the midwife said, This is come out first.” (Dedicatory Epistle). 

In his introduction to The Candid & Ingenious Reader he gives a hint also of his 
Phdocoplms for he says: “As the Tongue speaketh to the Eare, so Gesture speaketh 
to the Eye.” This is strengthened by some of the comments in the commendatorv poems 
which precede the book. In one of these occur the lines— 

“The Hand & Meaning ever are ally’de 
All that are deafe & dumbe may here recrute 
Their language. & then blesse thee for the Mute 
Enlargements of thy Alphabets.” 

* Macaulay — Enays — “ Bacon." 
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to descend to honour their Sonnes with directing Books unto them; the reciprocation 
of which affectionate Complement is a dutv well-becoming a son; moved (therefore) 
with a certain Filiall Decency I made choice to dedicate this Book unto volt in regard 
the Argument of it is Provinciall to Physick, wherein your experience hath crowned 
your Profession, having ever been Fortunatus' in Praxi”. That would scent to he our 
sum total of knowledge regarding Dr. Thomas Bulwer. It may be inferred that he 
was an elderly man at this time as, if one raav judge from the portrait, his son was 
then of middle age. 



Engraved by T. Berry , From a Scarce Print by Faithorne. 


Although there is so little record of him it seems as if he was quite well 
Although there is in his Hudihras „hich was a very popular book. 

‘Hurras, by Samuel Butler; edited by Henry G. Bohn (London : Geo. Bell & Sons, n.d. VoL I. 211. 
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of these in the same way; and again has similar graphic representations of certain of 
the gestures. Of biting^ the finger or nails he says : “This gesture is also a wilde 
expression of fierce anger and cruell revenge . . . The Italians, a revengefull Nation, 
doe most usually declare by this gesture their greedy coveting to be at Hand with 
revenge” (p. 160). Of feeling with the tips of the fingers; “A gesture whereby we know 
the Hand to be the judge and discerner of the touch, for although this touching vertue 
or tactive quality be diffused through the whole body within and without, as being the 
foundation of the animal being, which may be called Animdlitas . . . we doe more 
curiously and exquisitely feele in the Hand, than in the other parts, and more exactly 
where the Epidermis hr immediate organ of the outer touch is thinnest” (p. 171). In 
other words — tacttis eruditusi 

In passing he gives an answer to a present-day query, namely, how did we arrive 
at our method of computing numbers? “To begin with the first finger of the' 
left hand, and to tell on to the last finger of the Right, is the naturall and simple way 
of numbering and computation: for all men use to count forwards till they come to 
that number of their fingers, and being come to that number, prompted as it were by 
nature to returne at this bound or But of numericall immensity . . . they repeat againe 
the same number returning unto unity from whence their account began” (p. 184). 

Even at this early date he noted the facility which some of the deaf and dumb have 
of expressing themselves . by signs. “A notable argument we have of this discoursing 
facultie of the Hand in our common jesters, who without their voice, speaking only 
by gestures, can counterfeit the manners, fashions and significant actions of men. 7 
Which may be more confirmed by that wonder of necessity which Nature worketh in 
men that are borne deafe and dumbe; who can argue and dispute rhetorically by 
signes, and with a ki/ide of mute and logistique eloquence overcome their amazed 
opponents; wherein some are so ready and excellent, they seeme to want nothing to 
have their meanings perfectly understood” (p. S); and again when dealing with the 
gesture “to lead one by the hand”, he says : “For the hand as it speaks by signs unto the 
dumb, so in a more necessary garbe of speech it officiates in place of an eye, and 
speaking in the conducting dialect of a friendly assistance, supplyes the defect of an 
ocular direction” (p. 84). 

CHIRONOM1A 

This Buhver describes as the "Art of Manuall Rhetorique: with the Canons, Lawes, 
Rites, Ordinances, and Institutes of Rhetoricians, both Ancient and Moderne, Touching 
the artificial! managing of the Hand in Speaking. Whereby the Naturall Gestures 
of the Hand are made the Regulated Accessories or faire-spoken Adjuncts of Rhetoricall 
Utterance.” It is literally a manual for orators and public-speakers, set forth in a 
series of “Canons” or examples which explain how the movements of the hands can 
best assist or amplify the spoken word. This is followed by a section which he denomi- 
nates “Indigitatio : or, the Canons of the Fingers.” Each part is again illustrated by 
graphic representations of a number of the movements. It is interesting to note that 
one page of these diagrams represents the position of the fingers to signify numbers; 
“these postures”, he says, “devised by a happy dexteritie of wit, were recorded among the 
'Aegvptian Letters or Hieroglyphicks, as unfit to be prostituted to the Vulgar.” 

He gives his reason for writing this treatise: "Schonerus wishes for types and Chiro- 
grams, whereby this Art might be better illustrated then by words. Which defect in 
this Art I have here attempted to supply (and as I hope) with reasonable successe. If I 
have miscarried in any, it is the more pardonable, since in all my search after these 
subtleties of the Hand, I have never met with any Rhetorician or other, that had 
pictured out one of these Rhetoricall expressions of the Hands and fingers; or met 
with any Philologer that could exactly satisfie me in the Ancient Rhetoricall postures of 
Quintilian” (p. 16). 

Once again he searches "not onlv prophane, but sacred Authors” for exemplification 
that they have “taken notice of this solemne bond and Rhetoricall obligation between 
the Hand and the mouth, and have not only allowed the language of the fingers bv 
which the ancients were wont to speake, but have likewise punctually set downe the 
office of these sidesmen the Hands and have gravely noted their necessary implovment 
and concurrence to the more advantagious setting out of speech” (p. 7), 

He gives us another glimpse of contemporary events. “That Virgin Monarch. Qucene 
Elizabeth of famous memory, whose Apothcgmes may passe among the Oracles of Rovall 
Reason, and Civill Prudence, having heard, or rather scene a Sermon that was preached 


A T? n ’ sunninc counterfeiters of men’s manners, were catted Pantomimi from their multivariou 
(CWmwmw', Vp! 1 U-Hl d d ' h “ “ of ,h ' H “ d ’ but mote 'specially in motions of the fingers 
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and in another — 


And Natures silent motions shall advance 
Above the Vocall key of Utterance: 

Where every Digit dictates, & doth reach 
Unto our sense a mouth — excelling Speech. 

Of the plan of the work Bulwer says: “I shall attempt to advance in the scrutinie 
and search after the scattered glances & touches of Antiquity, tracing them through 
most classtcall Authors, with intent to reduce them into one continued & intire History, 
propounding this form to myself, to handle Gesture, as the only speech and genetall 
language of Human Nature.” So he proceeds to gather his examples from a variety 
of sources not only' ancient but also modern; many are from the Scriptures and from die 
Patristic writings; he lays the Greek and Latin authors under contribution; and he 
quotes also from contemporarv writers — Bacon, Burton, Donne, Camden, Barclav and 
others. 

He deals with each of the various gestures under a separate' heading, and many 
them are made more clearly intelligible by the excellent pictorial representations of them 
in the plates which form part of the book and which are probably the work of William 
Marshall who was responsible for the fine title-pages of this book, of Chiroiiomia, and of 
Philacophus. These compare very favourably with the crude workmanship of die 
illustrations of Anthropometmnorph'osis. 

He describes die hand as “being the onely speech dial is naturall to Man” and says 
that it “may well he called the Tongue & generall language of Humane Nature, which, 
without teaching, men in all regions of the habitable world doe at the first sight most 
easily understand”. He points out how useful this proved to those doughty voyagers 
who had but recently begun to travel to the West Indies: “This is evident”, he says, “by 
that trade & commerce with those salvage Nations. ... of the late discovered princi- 
palities of the West, with whom (although their Language be strange & unknowne) our 
Merchants barter & exchange their Wares.” 

One of his descriptions reminds me (I regret to say) of those individuals known on 
racecourses as “tick-tack” men, who so cleverly manage to transmit information long 
distances by movements of the hands and arms. “When we are beyond the vocall 
lines of communication with men, and that distance of place hath made die highest 
tone of our Tongue too low to reach the auditorv nerve of one that is remote: or when 
the eare-deafing crowd hath rendered our Tongue unserviceable to declare our niinde; 
we use the visible expressions of our Hand. . . . which are nfarre off perceived and 
understood by those who were uncapable of an auricular intimation.” In other words 
Derby Day T in normal times. And what a picture it calls up of the “eare-deafing crowd . 

His comments on the gesture of “striking anothers Palm” which is, he says, ‘ the 
habit and expression of those who plight their troth, give a pledge of faith 8: fidelity - - • 
buy, sell . . . etc.” are in his best vein. To quote only a few: “The wilde Irish doe 
ordinarily use to sweare by this seat of faith and minister of virtue, the Right Hand, 
who at every third word are wont to lash out an oath.” 

“But he that would see the vigour of this gesture in ptiris naturalibus, must repaire 
to the Horse Cirque, or Sheep Pens in Smith'field, where those crafty Olympique Mer- 
chants who need the Hand of no Broker to speed die course of their affaires, will take 


you for no chapman, unlesse you strike them good lucke, and smite them earnest in 
the palm. And I have sometimes in consort with my friend had good sport to let him 
observe the pure and naturall efforts of these men in the heat of their dealings, and 
have suffered my selfe to bee a little smitten with the Hand of deceit, to gaine the 
curiosity 7 of an experiment, a kinde of solace, pleasing to Philosophicall complexions, 
and such who hunt after the subtleties of Nature : wherein though I cannot brag of my 
bargain, yet I can afford my Reader a good penniworth.” (This, I venture to think, he 
has certainly 7 done.) He continues: “Their cunning mannaging of the Hand in time 
and tone, I have sometimes call’d die Horsc-Rhetorique of Smithfield. which by calcula- 
tion I have found to differ from the Fish Dialect of Billingsgate, in the nionochord of 
motion, and peaceableness of accent. And he that shall undertake to out-wntc 
Markham, 0 and like Hocus Pocus to discover the subtleties of his own profession, wu not 
, ‘ r ‘y. art 0 f Hors-coursing well, if lie omit the rule of buving and selling by this 

insurance and policy of the Hand” (p. 105). 

IT,, concludes' Chirologia with a section which makes one wonder still more how if 
, , fino-pr.ilnlnbet as we know it did not occur to him. It is entitled Dactvloeia 

tha ' 1 „Y); a lects of die fingers”, and in it he deals with them as he lias iust done with the 
hamk but here “the articulated fingers supply the office of a vovee . He gne> example. 


. Gervase Markham (1505 ?-lC37). The Disco,™ of Horst,,, aoshippe (1.WS1. etc. 
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of these in the same way; and again has similar graphic representations of certain of 
the gestures. Of biting the finger or nails he says: “This gesture is also a wilde 
expression of fierce anger and cruell revenge . . . The Italians, a revengefull Nation, 
doe most usually declare by this gesture their greedy coveting to be at Hand with 
revenge” (p. 160)'. Of feeling with the tips of the fingers: “A gesture whereby we know 
the Hand to be the judge and discerner of the touch, for although this touching venue 
or tactive quality be diffused through the whole body within and without, as being the 
foundation of the animal being, which may be called Animalitas . . . we doe more 
curiously and exquisitely feele in the Hand, than in the other parts, and more^exactly 
where the Epidermis Or immediate organ of the outer touch is thinnest” (p. 171). In 
other words — tactus eruditus ? 

In passing he gives an answer to a present-day query, namely, how did we arrive 
at our method of computing numbers? “To begin with the first finger of the' 
left hand, and to tell on to the last finger of the Right, is the naturall and simple way 
of numbering and computation: for all men use to count forwards till they come to 
that number of their fingers, and being come to that number, prompted as it were by 
nature to returne at this bound or But of numericall immensity . . . they repeat againe 
the same number returning unto unity from whence their account began” (p. 184). 

Even at this early date he noted the facility which some of the deaf and dumb have 
of expressing themselves . by signs. “A notable argument we have of this discoursing 
facultie of the Hand in our common jesters, who without their voice, speaking only 
by gestures, can counterfeit the manners, fashions and significant actions of men." 
Which may be more confirmed by that wonder of necessity which Nature worketh in 
men that are borne deafe and dumbe; who can argue and dispute rhetorically by 
signes, and with a kinde of mute and logistique eloquence overcome their amazed 
opponents; wherein some are so ready and excellent, they seeme to want nothing to 
have their meanings perfectly understood” (p. 5); and again when dealing with the 

f esture "to lead one by the hand”, he says : “For the hand as it speaks by signs unto the 
umb, so in a more necessary garbe of speech it officiates in place of an eye, and 
speaking in the conducting di'alect of a friendly assistance, supplves the defect of an 
ocular direction” (p. 84). 

CHIRONOMIA 

This Bulwer describes as the “Art of Manuall Rhetorique: with the Canons, Lawes, 
Rites, Ordinances, and Institutes of Rhetoricians, both Ancient and Moderne, Touching 
the artificiall managing of the Hand in Speaking. Whereby the Naturall Gestures 
of the Hand are made the Regulated Accessories or faire-spoken Adjuncts of Rhetoricall 
Utterance.” It is literally a manual for orators and public-speakers, set forth in a 
series of “Canons” or examples which explain how the movements of the hands can 
best assist or amplify the spoken word. This is followed by a section which he denomi- 
nates “Indigitatio : or, the Canons of the Fingers.” Each part is again illustrated by 
graphic representations of a number of the movements. It is interesting to note that 
one page of these diagrams represents the position of the fingers to signify numbers; 
“these postures”, he says, “devised by a happy dexteritie of wit, were recorded among the 
\Aegyptian Letters or Hieroglyphicks, as unfit to be prostituted to the Vulgar.” 

He gives his reason for writing this treatise : “Schonerus wishes for types and Chiro- 
grams, whereby this Art might be better illustrated then by words. Which defect in 
this Art I have here attempted to supply (and as I hope) with reasonable successe. If I 
have miscarried in any, it is the more pardonable, since in all my search after these 
subtleties of the Hand, I have never met with any Rhetorician or other, that had 
pictured out one of these Rhetoricall expressions of the Hands and fingers; or met 
with any Philologer that could exactly satisfie me in the Ancient Rhetoricall postures of 
Quintilian” (p. 16). 

Once again he searches “not onlv prophane, but sacred Authors” for exemplification 
that they have “taken notice of this solemne bond and Rhetoricall obligation between 
the Hand and the mouth, and have not only allowed the language of the fingers bv 
which the ancients were wont to speake, but have likewise punctuallv set downe the 
office of these sidesmen the Hands and have gravely noted their necessarv implovment 
and concurrence to the more advantagious setting out of speech” (p. 7), , 

He gives us another glimpse of contemporary events. “That Virgin Monarch, Queene 
Elizabeth of famous memory, whose Apothegmes may passe among the Oracles of Rovall 
Reason, and Civill Prudence, having heard, or rather seene a Sermon that was preached 


imitafim A Tv"’ wnnine counterfeiters of men’s manners, were called Pamomimi from their multivariou 
(C«reTOntia,'pp A n-U) d °" V dcllght ln S« tur « of th ' Hand, but more especially in motions of the fingers’ 
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before her with the advantage of pronounciation, was much affected and taken there- 
with, and having the same Sermon afterwards presented unto her, when she came to 
read it, and found not the insinuations of elocution and gesture, gave her judgement 
of it, that it was one of the best Sermons she ever heard, and the worst she e\er rent 
(p. 6). - . _ 

In another place he enunciates an aphorism which is topical in these days, 
speake seriously, this artifice of the Hand is no lesse necessary to excellent discourses 
and conceits, than discipline among Souldicrs, without which courage is of no e ec , 
and valour most commonly proveth unprofitable” (p. 9). , 

He describes those who reach out “their slow right hand so timorously, as 1 
gave provender to an Elephant” (p. 1 1 7). Of snapping the fingers he says . w 

1 - - - u we nmonc the nocturnal! and 


fication and sound of this arrogant gesture was reckoned among the M';’'!' 1 , 

darke signes of Lovers” : and he lets us see that the hearty Elizabethan dts t e ° 
Spaniards still persisted, for, in a passage which would have appealed to ; 
Kingsley, he adds: “This kinde of commanding gesture is most common to t ie p< | 
whose humour is only a medley of arrogance and imperious pride, whence i er 

commonly detested of all Nations, for his natural! odious desire of so' ere g , . 

others” (p. 100), which, if we change the name, is still quite applicable, n 
of the Rev. Isaac Watts in his poem Obedience : 

, “What heavy guilt upon him lies! 

How cursed is his name!” 

Whether Dr. Bulwer would have approved of the rest of the verse is anothei matter. 

“The ravens shall pick out his eyes, 

And eagles eat the same”. 

He concludes the little book with Certaine Cautionary Notions, some of which may 
be described as what not to do! For example: "The incomposure of the War 
be avoided”; “Tis absurd often to change the gesture in the same sentenc 
not Esau’s Hands with Jacob’s Voyce”; “Shun similitude of S est “ r > ‘ / in „ u pon 

in the voyce, so a continued similitude of gesture, and a Hand alvay P‘. » 

one string is absurd”; “Shun affectation, for all affectation is odious. “Use 

On the positive side: “In Imitation, propose to your sell fe the best pattern 
Exercise and Have Censors at times of exercise, who shall informe truy , a. ^ f 

of all our gestures”; “The gestures of the Hand must be prepared in the . 

with the inward speech, that precedes the outward expression. 


PHILOCOPHUS ^ 

In 1648 there appeared his Philocophtts; or the Deafe and Djnnhe id an ^ an 

“Exhibiting the Philosophicall verity of that subtile Art, which may l • the sam e 

Observant Eie to Heare what any man speaks by the moving of hi. h P‘ ’ proving. 

Ground with the advantage of an Historicall Exemplification, . pp< - , ] s , v ith 
That a Man borne Deafe & Dumbe, may be taught to Heare the sound of vords 
his Eie, and thence learne to speake with his tongue. Thomas Diconson, 

In the course of a preliminary commendatory poem by his fnen ’ir-uion of the scope 
of the Middle Temple, there occur these lines which gives ‘ on this Founda- 

of the little book. It is addressed to His ingenious fuend Philocop 
tion of his intended Academie”: — 

“Rejoice you Deafe & Dumbe, your arms extend 
T’embrace th’inventive goodness of a Friend. 

Who heare intends, for your reliefe, to Found 
An Academie, on Nature’s highest ground. 

The Deafe & Dumbe get Hearing Eies which breake 
Their Barre of Silence, and thence learn to speake. 

Words mav be seene or heard; W’are at our choyce 
rw rn oive Eare, or Eie unto a Voyce.” 




21 


595 


Section of the History of Medicine 


and significant, which is common to you with us, to wit gesture, the generall and univer- 
sall language of Humane Nature, which when we would have our speech to have life and 
efficacy wee joyne in commission with our words, and when wee would speake with most 
state and gravity, we renounce wordes, and use Nods and other naturall signes alone.” 

He goes on to say that: “When coasting along the borders of gesture, and voluntary 
motion, I discovered a community among the Senses and that there was in the con- 
tinent of Humanity a Terra incognita of Ocular audition . . I found it to be one of 
the subtlest pieces of Recondite learning, and that it bordered upon other avenues unto 
the braine, as Orall and Dentall Audition, of which we have discovered sufficient ground 
to raise a new Art upon, directing how to convey intelligible and articulate sounds 
another way to the braine than by the eare or eye: showing that a man may heare as 
well as speake with his mouth. Upon which and other unlooked for discoveries, I 
began in idea, to conceive the modell of a New Academic which might be erected in 
favour of those who are in your condition, to wit, originally deafe and dumbe.” 

The greater part of the volume consists of a commentary upon the case of the 
"younger brother of the Constable of Castile who was born Deafe and consequently 
Dumbe” and of the admirable results achieved by treatment : “a notable instance of 
the industrious felicity of an observing wit in this kind.” For the details of this he 
expresses himself as "extraordinarily beholding to that Gallant, and learned Knight, Sir 
Kenelm Digby” who had noted it during his stay in Spain, where he went in 1623 to 
join his uncle, Sir John Digby, Ambassador to the Court of Spain (p. 55). 

The teacher to whom Bulwer refers, though he does not mention his name, was a 
Spanish monk, Juan Paulo Bonet, who taught the deaf to speak and who had published 
a book on the subject in 1620. Prior to this Pedro Ponce de Leon (b. 1520), a Spanish 
Benedictine monk, had practised the method suggested by Jerome Cardan (1501-1576) 
that the deaf could be instructed by writing and by signs. In the early ages the deaf 
were regarded as idiots and were killed out of hand. They had no place in the social 
order of things and were regarded as mere encumbrances. Later on, isolated instances 
are on record of the deaf being taught. The Venerable Bede (673-735) relates that in 
700 St. John of Beverley taught a deaf-mute to speak. 8 Giovanni Bonifacio published 
his Art of Signs (L’Arte de Cenni) at Vicenza in 1616. 

John Wallis (1616-1703), Savilian Professor of Mathematics at Oxford, published his 
De Loqttela in 1652: and his “Letter to Robert Boyle, Esq., concerning the said Doctor’s 
Essay of Teaching a person Dumb and Deaf to speak and to understand a Language” 
was published in the Philosophical Transactions (No. 61, p. 1087) in 1670. Wallis 
claimed that he was the originator of the teaching of the deaf and dumb; and he showed 
bis first deaf pupil to the Royal Society in 1662. when it is stated “he hath been already 
with me somewhat more than two months.” He was taken to Whitehall several times 
to demonstrate the results of teaching “in the presence of His Majesty, His Highness 
Prince Rupert, and divers others of the Nobilitv.‘ J It is strange to note in the comment 
on his communication the writer says of his Treatise of Speech that is “the first book 
ever published in that kind"; for it was only those few years before that Buhver had 
published his Philocophus. William Holder’s Elements of Speech appeared in 1669; 
George Dalgarno, of Aberdeen, published his Ars Signorum in London in 1661, and his 
Diclascalacophus, or Deaf and Dumb Man’s Tutor, at Oxford in 1 680; 10 and in 1692 
Johann Conrad Amman produced his Surdus Loquens. It is evident, therefore, that 
interest in the subject had spread in this country, apparently as a result of what had 
been done abroad; but the fact remains that Bulwer was the actual pioneer, and this 
does not seem to be disputed, despite Dr. Wallis’s claim. It was not, however, until 
1760 that a school for the Deaf (Buhver’s “New Academy” at last!) was opened in 
Edinburgh by Thomas Braidwood; and at the same time one in Paris bv the famous 
Abbe de l’Epee. In 1783 Braidwood moved to London and in 1792 the London Asvlum 
for the Deaf was founded. In the United States the first recorded attempt to teach a 
deaf-mute was at Rowley, Mass, in 1679; but no account of what has been done in this 
respect would be complete without reference to the brilliant and infinitelv painstaking 
work associated with the education of Laura Bridgman bv Dr. S. G. Howe, head of 
the Perkins Institution for the Blind at Boston — an achievement which was praised 


*Bncyc. Brit. (14th ed., 1029) article “Education & Welfare of the Deaf and Dumb”: 
Edition if Tnp ^ oyei ^ ^ John of Beverley is in Bede's Ecclesiastical History, Bk. V> cap. II, p. 


the description of the 
-25 of the “ Everyman 


n *Th«te are interesting references to Wallis in Defoe’s The 
h ampbell , $ deaf mute who was educated by Wallis’s method 
(London, 1720). 


History of the Life and * Adventures of Mr. Duncan 
; also there is a plate showing the finger alphabet 


"Dalgamo was “ the first English writer to give the manual alphabet." The' Problem of the Deaf, London, 1020, 



594 


Proceedings of the Royal Society of Medicine 


20 


before her with the advantage of pronounciation, was much affected and taken tuerc 
with, and having the same Sermon afterwards presented unto her, when she came o 
read it, and found not the insinuations of elocution and gesture, gave her juagen 
of it, that it was one of the hest Sermons she ever heard, and the worst she ever re 

(p. 6). . i- To 

In another place he enunciates an aphorism which is topical in these dais. ° 

speake seriouslv, this artifice of the Hand is no lesse necessary to excellent u 
and conceits, than discipline among Souldicrs, without which courage is o no 
and valour most commonly proveth unprofitable” (p. 9). , t j, ev 

He describes those who reach out “their slow right hand so timerous }, • 

gave provender to an Elephant” (p. 117). Of snapping the fingers he sa ' s ' m an( j 
tication and sound of this arrogant gesture was reckoned among the no • . 

darke signes of Lovers”: and he lets us see that the hearty Elizabethan - 
Spaniards still persisted, for, in a passage which would have appea e ~ ■ . ar( j_ 
Kingsley, he adds: “This kindc of commanding gesture is most common to me g. ^ 
whose humour is only a medley of arrogance and imperious pride, w ten ' over 

commonly detested of all Nations, for his naturall odious desire o ■_ fhe’ words 

others” (p. 100), which, if we change the name, is still quite applicable, 
of the Rev. Isaac Watts in his poem Obedience: 

“What heavy guilt upon him lies! 

How cursed is his name!” 

Whether Dr. Bulwer would have approved of the rest of the verse is another nt. 

“The ravens shall pick out his eyes, 

And eagles cat the same”. 

He concludes the little book with Certaine Cautionary Notions, some 
be described as what not to do! For example: “Tire -"“"'PO® 0 ® -Jovne 

be avoided”; “Tis absurd often to change the gesture m the same se^nte ^ 

not Esau’s Hands with Jacob’s Voyce ; Shun similitude o g - ’ p l a vinC i'P on 

• _ cmi niHp nf presture. and a Hand always * 


truly ana - 

Exercise ana nave «n umw - “mind, together 

of all our gestures”; “The gestures of the Hand must be prepared m the mind, B 

with the inward speech, that precedes the outward expression. 


In 


PHILOCOPHUS ( , 

1648 there appeared his Philocophus; or the 


je ami an 

“Exhibiting the Philosophical! verity of that subtile Art, which mav inable °" e f e same 
Observant Eie to Heare what any man speaks by the mtmn of h u ‘l" “£ t]v proving. 

Ground, with the advantage of an Histoncall Exemplifica , « PP d of ' vords with 
That a Man borne Deafe & Durnbe, may be taught m Heare the . 

his Eie, and thence learne to speake with his tongue. Thomas Diconson. 

In the course of a preliminary commendatory poem by his fnend. ,j ie scope 

of the Middle Temple, there occur these lines which gives soms 'ti Foulida- 

of the little book. It is addressed to “His ingenious friend Philocophus on 
tion of his intended Acadenue” : — 

“Rejoice you Deafe & Durnbe, your arms extend 
T’embrace th ’inventive goodness of a Friend. 

Who heare intends, for your reliefe, to Found 
An Academie, on Nature’s highest ground. 

The Deafe & Durnbe get Hearing Eies which breake 
Their Barre of Silence, and thence learn to speake. 

Words mav be seene or heard; Ware at our choyce 
For to give Eare, or Eie unto a Voyce. 



cannui 

want not speech who have . 
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Dr. Helyn in his Geography, of a cold country where the Peoples Discourse doth freeze 
in the ayre all Winter and is heard the next summer or at a great Thaw; yet if the 
conceit of Walchtus have any Truth, it may serve somewhat to extenuate the grosse 
absurdity of that Popish fable concerning Josephs Hah or the Noyse that he made (as 
other Carpenters use in fetching of a blow) which is said to be preserved yet in a glasse 
amongst other ancient Reliques” (pp. 48-49). 

At times he is not without a sly humour as when, mentioning the sounds which the 
deaf are capable of making he comments: “Insomuch as he who to avoyde the incon- 
venience of Domesticke tempests should marry a Dumbe Mistress, may perchance speed 
no better than Seignior Moroso did with his Silent woman." 11 

It is not evident that he carried his ideas of teaching the deaf and dumb into 
practice but that they remained in the theoretical stage. If this is so it may then he 
true that someone else, for example Wallis or Holder, must be given the credit for the 
practical application of their methods. This would seem to be borne out by a passage 
in Philocophus where he says: “Nevertheless heerin I shall not descend to enact par- 
ticulars . . . referring the inward contriving of accommodations, and the method of 
operation to our intended Academy.” 

PA THOMYOTOMIA 

Pathomyotomia, his fourth published work (1649), is well summarized on its title-page: 
“A Dissection of the significative Muscles of the Affections of the Mind. Being an essay 
to a new Method of observing the most Important Movings of the Muscles of the Head, 
as they are the nearest and immediate Organs of the Voiuntarie or Impetuous motions 
of the Mind. With the Proposall of a New Nomenclature of the Muscles.” 

The writer of one of the very few articles dealing with Bulwer has well expressed the 
merits of the conception herein set forth. “It is perhaps not too much to say that, neither 
Lavater in his great work on physiognomy, nor Bell in his Anatomy of Expression, mani- 
fested that lofty conception of the subject with which each dealt that Bulwer did. With 
him Physiognomy and Expression, even when the latter was restricted to its connection with 
the Fine Arts, were the natural off-shoots of a wide-extending idea so fertile in its 
application and results, that the latter are still far from being exhausted. Doubdess, from 
the imperfect state of anatomy in Bulwer’s time, he, in elaborating and applying his idea, 
fell almost as far short of success as Bacon did, when that great philosopher endeavoured 
to practise the method he so admirably taught. Yet, we think, that had an idea as 
pregnant and as philosophical as the one which guided Bulwer, influenced Lavater and 
Bell, when, with pen and pencil, they sought to give definiteness to our knowledge of the 
outward manifestations of the mind, their works would have possessed a higher and more 
abiding interest than they now possess.”i s 

Let us hear what he himself has to say of the “Scope and Use of the Essay for some 
praevious satisfaction to the Intelligent Readers”. 

'Having resolved to trace the Discoursing Actions of the Head to their spring and 
Principle upon which their outward signification depend, when I had passed the superficial 
parts, and digged a little more than skin-deepe into the Minerall of Cephalicall Motion, 
1 came to the Muscles, the instruments of voluntary motion; or the instruments of those 
motions that are done by an earnest affection, that is, from an inward principle . . . 
Here I made a stand; and began curiously to enquire and hunt after all the anatomists 
both Ancient and Modeme that had writ of the muscles and the motions of the Head, 
as well to satisfie my self as to crave in avde of them; and having had a view of as many 
as I could heare of and conveniendy procure, and observed their severall veines and 
Methodical! variations no way answering my expectation; an emergent thought sug- 
gested to my imagination a notable Defect, hitherto undiscemed in that An which of 
late hath attained unto a great perfection, which cast me into an extasie of admiration 
at so strange a pretention, that among die Conscript Fathers of Anatomy, there hath 
n , ot been any one who . . . had undertaken a general survey and Cognomination of 
the Muscles of the body, as they are the necessary Instruments of all those motions of 
the Mind, which are apparently expressed and made manifest by the effect of their use 
and moving in all the parts of the Body, although more Emphatically, by those operations 
they have in the Head and the more remarkable parts thereof.” Not even Galen in 
ms excellent Commentary De Motu Musculorum, wherein he went beyond himself, 
and shewed the greatest miracle of his wit, a Booke which all Anatomists kisse with 

Morose in Ben Jonson T s Epicaene, er The Silent 1 Voman. 

Pv/cbolosim of thelScrenteemh Century”, V- ”f Psych. Med., ed. by Forbes Winslow-, M.D., 
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enthusiastically by Charles Dickens in American Notes, 11 and to the equally remark- 
able case of Helen Keller and her teacher. Miss Anne Sullivan. Mention should also 
be made of Alexander Graham Bell, inventor of the telephone, who opened a school 
in Boston for training teachers of the deaf in 1872, and devoted much of his life to 
the welfare of the deaf. 

Bulwer, like other innovators, had his critics: “The attempt to bring relief to men 
born deafe and dumbe”, he says, “is a tiling so far beyond any man’s concede, that 
they looked upon him as some Utopian Montebank who first pretended to this Art; a 
simple pride and a shallow fate, having been ever the Nurses of Ignorance which is. 
the cause of scornfulle laughter; many men being of that temper, that because they 
cannot conceive how it can be done, therefore, it cannot be done, as if all invention 
were limited within the narrow sphere of their capacity" (pp. 138-139). “For Deafnesse 
and Dumbnesse being privations and negatives, we can easier say what you cannot do 
than what you can.” 1 

It is curious that Bulwer with the cases of “Master Babington” and others in mind, 
and after his extensive studies of the movements of the hand in Chiroiogia and Chiro- 
nomia did not also think of the method of speaking on the fingers. 

He had, as we have seen, noticed the capacity which some of the deaf have for 
"Dentall Audition” and of being able to appreciate music through the medium of 
the teeth. 

He gives examples of how the idea arose that the deaf were not so entirely shut off 
from communication as had been supposed. “A pregnant example”, he says, ‘of the 
officious nature of the Touch in supplying the defect or temporall incapacity of the 
other senses we have found in one Master Babington of Burntwood in the County o 
Essex an ingenious Gentleman, who . . . becoming deaf, doth notwithstanding fecit: 
words, and as if he had an eye in his finger, sees signs in the darke; whose wife dts- 
courseth very perfectly with him by a strange way of Arthrologie or Alphabet contrived 
on the joynts of his Fingers; who taking him by the hand in the night, can so discourse 
with him very exactly; for he feeling the joynts which she toucheth for letters by 
collected into words, very readily conceives what she would suggest to him” (pp. 106-IOd- 

It appears from this quotation that there was but a step to be made from his desired 
objective of teaching deaf-mutes to the further one of educating the blind and of teach- 
ing them to read? Although Bulwer went far afield in his reading — and this is 
especially exemplified in the Anlhropometamorphosis — he does not seem to have not 
what was being done in that direction — or the information may not have been aval - 
able. Contemporaneously — in 1640 — “a writing master in Paris cast a moveable leaden 
type for the use of the blind. Pins inserted in cushions were next tried, and large 
wooden letter.” 12 But two centuries and a half had to elapse before the efficient teac 
ing of the blind became widespread. The first book for the blind produced in die 
United Kingdom was by John Gall, of Edinburgh, in 1827. Louis Braille (1809-lo-M 
published his system in 1829 and developed it further five years later. 

Of lip-reading Bulwer mentions that Fabricius has given an account of himself an 
how he practised this when speech was interdicted in class by the schoolmaster; tn 
Lodovicus Vives tells of some Artists who used this method of communication; of an 
Ancient Doctor, Gabriel Neale, who could understand any word by the mere motion o 
the lips”; and of “Mr. Crispe . . . whose dexterity in perceiving the meaning of men 
by the motion of their lips, is very well knowne to Merchants upon Exchange (pp- 
and 177). . , 

He is convinced, therefore, that "articulate speech dodi not necessarily assist 
audible sound of the voyce, but may consist without it, and so consequently be see, 
as well as heard:” and that hearing is "nothing else but the due perception of motion . 
He appears to have realized that the speech mechanism was only functionally in a ej* 
ance; and that, as in the ordinary individual, education was necessary before speech - 
acquired. “Intelligence”, he says, “comes to most before the strength of the Tongue. 

Bulwer quotes from certain writers who give a sort of fantastic anticipation ° 
phonograph (or gramophone), or perchance of the radio! He speaks of Wa'dnus 
thinks it possible intirely to preserve the voyce or any words spoken, in a hollon rr 
or Pipe, and that this Pipe being rightly opened, the Words will c on } eo ff' ts n a „d 
same order wherein thev were spoken’ ; and of Baldassar Casnho in his Courtier, 


Baldassare Castiglione (147S-1529), author of// Caruso (1514). 
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of the muscles appointed to the Eyelids: of those which serve to expresse the signifi- 
cations of the Mind exhibited by the motions of the Eye: of the muscles assigned the 
Eares: motions of the Nose, Cheeks, Lips &: Mouth, Tongue.” 

He rather quaintly describes his procedure under the name of “dissections” using 
the term in the sense of examining carefully part by part, not in tire ordinary anatomical 
sense. 

For example, in one of his “dissections” he discusses laughter. “In profuse laughter”, 
he says, “the motions that appeare in the Face are very remarkable, there being nor 
any particle of the Face that is moveable, but is moved by common or its particular 
muscles which lye under the skin of the Face whose actions introduce so notable a 
change and alteration in the Countenance, whence it is, that man onely laughes; because 
he hath a Countenance furnished with Muscles to declare what is signified thereby. In 
other Creatures the Face, or Muzzell rather, is dull and heavy, and seernes to sleepe in 
an immoveable habit: Not but that other Creatures are stirred up after their manner 
to expresse some signes of exultation and Delight, which supply the place of laughter: 
but because they doe not, as we doe, change the Countenance they are not said to laugh” 
(p. 104). “In this Dance of the Muscles performed by excessive Laughter upon the 
Theater of Mirth, the Countenance, the Mouth seems to lead the Chorus; for Laughter 
is a motion arising chiefly out of the Contraction of the Muscles of the Lips, in which 
Motion of the Mouth, called Laughter, the parts about the mouth seem bounded out 
with certain lines called Rictus, whence Risus” (p. 106). He passes in review the move- 
'ments of the features brought into play during laughter in tire course of which he 
remarks: “In laughter there is made, by reason of the Contranision, a certain corruga- 
tion or wrinkle about the angle of the eye, especially the outward angle, which in those 
that laugh often are supposed to grow habitual!; which some Ladies fearing, will not 
laugh, lest they should contract wrinkles and looke old by breaking in that part which 
is neere the Temples” (p. 119). One wonders if he is wholly serious here! 

Of the Eyes, “The Eyes of Man are the most cleare Interpreters of the affections of 
the mind : wherefore since for that purpose to be endued with a voluntary motion, and 
all motions are performed by muscles, therefore the Great Architect gave muscles to 
the Eyes, whereby they are most swiftly moved according to the inward motions of the 
wind. ... If you would observe the proper motions of these muscles (when they remaine 
in their seat)" bind a thread to every one of them not far from the tendon, and then 
draw it, and you shall see how each muscle works the eye to that motion which exhibits 
the signification of the mind which it was ordained to promote” (p. 166). An interest- 
ing and practical observation this which would assuredly have commended itself to 
Bacon. 

In a further discussion of an eye-muscle (“orbicularis”) he makes this shrewd com- 
ment: “It is easier to believe one that writes affirming he hath seen it than him who denies 
he has seen it : for, because one hath not seen a thing, it doth not straightwise follow that 
that thing is not, but that which one trulv sees, that is, because sense is of things existent” 
fp- 179). 

He has some interesting observations in regard to the ears. “The Eares indeed are 
generally conceived to be immovable in man alone, which yet are moved in some and 
appeare to shake and to be moved; but this motion is not of the Auricles per se, but 
because they somewhat adhere and are conjovn’d to the Jaw or lower Mandible . . . 

)ct in such as have a faculty as some have in their Eares, as having the auricular 

muscles bigger than ordinary, this motion may be more evident” (p. 108). 

Athenaeus describing Hercules greedily eating saith he mov’d his Eares no less 
than quadrupedes doe; where Casaubon besides which he brings out of Eustathius 
speaks of one Muretus who could manifestly move his Eares. And Hofman saves hee 
hath seen them that could doe as much. Justinian the Emperour had such Eares, and 
therefore the people among other opprobrious indignities offer’d him in the Theater, 
?4>-°u shall find in Procopius, called him Asse.” He gives other examples, then adds: 
And when I was a boy I remember a Schoolfellow of mine in whom I was wont to 

0 >serve that by way of sport he would often wagg his Eares” (p. 181): a pleasing per- 

sor> H touch which seems to bring the excellent Dr. Bulwer closer to us — for we, too, verv 
probably remember that schoolfellow. 

' S n ° khnd follower of authority and is prepared to criticize even the great ones 
_ 'he anatomical world. As witness this passage: “Here divine Vesalius (as Fallopius 
us superstitious Admirer often calls him) the Anatomique Argus, who never took a 
Jip in Dissection, appears guilty of a drowsic Nod of Cavillation in making so blind a 
^omment upon so cleare a Text. But indeed, the luck of his divine wit hereabouts fail’d 
m and proved mortall, which hath caused such great Digladiations amongst Anatomists 
Sept. — Hisr. of Med. 2 
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reverence . . . doth not so much as glance at it . . . nor in his Dissection of Muscles 
not a word, scarce, pointing to this Intention”. . ,. 

It is, he says, “More strange yet, that no Artists should have made this the btnjcc 
of their Orations, but should have all to this Day, either turned their discouise to tie 
structure oncly of the Humane Fabrique, the perfections of Symmetry of tlie hot}’; 0 
the excellency and antiquity of the Anatomique Art, or the Encomiums of the An le 
and Moderne Anatomists”. It docs seem to have been a long time before t ns s s 
gestion was followed up by anyone. Indeed like so many ideas it appears that a 
birth was necessary: for Sir Charles Bell when he wrote his Anatomy of Expression ( J 
had apparently, as already noted, no knowledge of what Bulwer had alreadr on. 
when, later, he produced his Bridgewater Treatise on The Hand (1S33) dt ie 1 
the “Chirosophcr” and his Chirologia, as far as I am aware; but even a Q 

years had elapsed Bell admitted that: “It is not an easy task to reconcile t"° ■' 1 
far apart in the minds of most readers as Anatomy and the Fine Arts. 1,5 , 

Bulwer deals with his subject in a methodical manner. The Introduc 
Dissection of the Muscles of the Affections of the Mind” comprises the a 

and general notions of voluntary motion”. In the course of this he pom . 0 { 

“muscle is the proper and adequate Agent of the voluntary and pat) c LVdine instru- 
the mind, outwardly expressed in the Body. . . . The nearest and ^ence 

ment to the Motive Faculty for the exercise of motion . . . is a Muscl • c on _ 

moving proceeds, as from a Motor, whence among Fhvsitians it is . rccl P ‘ ‘ or can 
vertible, to move and to have muscles. . . . AH the outward expressions j n( j w pij c h 

make are performed by motion, and therefore sigmfie the affections semblance 

are motions: the moving of the instruments and parts answering in a 
and representative proportion, to the motions of the mind IP- 1- „ arts which 

He describes the “nature and constitution of muscle , stating tha P Nerve> 

are associated in its construction are “seven in number, to ' Vlt \ a { :l Muscle 

Flesh, Tendon, Membran, & Fat”: adding that ‘the P re n \"g at ' % “ : and the 

is most justly given to the Nerve, which has its beginmi g ((> the act i on of a 

“Braine is the Universall Organ of Voluntary Motion • nh 1 S‘ .. . rt p t be 

muscle it is interesting to see that he adds: “T he d» ^J^tm^f Sp^ehus ^ ^ 

noting: that motion can scarce any way properly be said t '■ : s D { t he part into 
rather a certaine effect, and the use of its action: for the mo.on o i ^ 
which the muscle is inserted”: and of the function of the C a„not pro- 

seased on any part . . . the most efficacious or strongest Appetite , j vo „ 

cure a motion, and if you bind a Nerve hard with a cord you ^ 
will, but there followeth no obedience of the muscle whose Ner\ £ e Muscle' 

notice or intelligence of our will is thereby intercepted from * ™ |> 0 w that Bulwer 

(n. 18). Such observations as these are sufficient ,n themselves to available, 

had endeavoured to base his theories on such practical information a s . , mot ion 

In discussing the question: “that it is strange but not so wondrfull 1 of refleX 
should be performed on such a _sudden’ be ,?ecmsj°_ come^neat than v0 luntarv 


performed 
augh it woi 

acts. But he goes on to say: “all admiration ana f^tTwhile «»an «* 

we suppose that which is most certaine, to wit, that the motive t. nerves 

awake, or not oppressed with heavy sleep, doth perpetually flow &. to.t ^ „ For 

(n ^4) It is rather to repetition (canalization) that the lapidin of lat „nlv to 

Nature as Vallesius well observes, never orders anything ^ And 

move once: but she once gives that which shall have a f j hat influence 

therefore when we attempt any second motion, we have the benefit 
which had first inabled the motory parts pp - - h of the Muscles of the 


such a suaaen tie seem* ^ — ry A „ than voluntary 

action, though it would app*. that h^acmally ^ c = » 


Wl Ses l 1 «e”rom Jhe the Musc'c* o 


, com- 

of tne mum: m «r„ then proceeds 

tssssz C- - <*■—' 

— ’ d 1 ...... . . — .. — - - - - ” * — 

Bell (ISOS')- 
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of the muscles appointed to the Eyelids: of those which serve to expresse the signifi- 
cations of the Mind exhibited by the motions of the Eye: of the muscles assigned the 
Eares: motions of the Nose, Cheeks, Lips & Mouth, Tongue.” 

He rather quaintly describes his procedure under the name of “dissections” using 
the term in the sense of examining carefully part by part, not in the ordinary anatomical 
sense. 


For example, in one of his “dissections” he discusses laughter. “In profuse laughter”, 
he says, “the motions that appeare in the Face are very remarkable, there being nor 
any particle of the Face that is moveable, but is moved by common or its particular 
muscles which lye under the skin of the Face whose actions introduce so notable a 
change and alteration in the Countenance, whence it is, that man onelv laughes; because 
he hath a Countenance furnished with Muscles to declare what is signified thereby. In 
other Creatures the Face, or Muzzell rather, is dull and heavy, and seemes to sleepe in 
an immoveable habit: Not but that other Creatures are stirred up after their manner 
to expresse some signes of exultation and Delight, which supply the place of laughter: 
but because thev doe not, as we doe, change the Countenance they are not said to laugh” 
(p. 104). “In this Dance of the Muscles performed by excessive Laughter upon the 
Theater of Mirth, the Countenance, the Mouth seems to lead the Chorus; for Laughter 
is a motion arising chiefly out of the Contraction of the Muscles of the Lips, in which 
Motion of the Mouth, called Laughter, the parts about the mouth seem bounded out 
with certain lines called Rictus, whence Risus” (p. 106). He passes in review the move- 
'ments of the features brought into play during laughter in the course of which he 
remarks: “In laughter there is made, by reason of the Contranision, a certain corruga- 
tion or wrinkle about the angle of the eye, especially the outward angle, which in those 
that laugh often are supposed to grow habituall; which some Ladies fearing, will not 
laugh, lest they should contract wrinkles and looke old by breaking in that part which 
is neere the Temples” (p. 119). One wonders if he is wholly serious here! 

Of the Eyes, “The Eyes of Man are the most cleare Interpreters of the affections of 
the mind: wherefore since for that purpose to be endued with a voluntary motion, and 
all motions are performed by muscles, therefore the Great Architect gave muscles to 
the Eyes, whereby they are most swiftly moved according to the inward motions of the 
wind. ... If you would observe the proper motions of these muscles (when they remaine 
in their seat) bind a thread to every one of them not far from the tendon, and then 
draw it, and you shall see how each muscle works the eve to that motion which exhibits 
the signification of the mind which it was ordained to promote” (p. 166). An interest- 
ing and practical observation this which would assuredly have commended itself to 
Bacon. 


In a further discussion of an eve-muscle (“orbicularis”) he makes this shrewd com- 
ment: “It is easier to believe one that writes affirming he hath seen it than him who denies 
he has seen it : for, because one hath not seen a thing, it doth not straightwise follow that 
that thing is not, but that which one trulv sees, that is, because sense is of things existent” 
(P- 179). 


He has some interesting observations in regard to the ears. “The Eares indeed are 
generally conceived to be immovable in man alone, which yet are moved in some and 
appeare to shake and to be moved; but this motion is not of the Auricles per se, but 
because they somewhat adhere and are conjoyn'd to the Jaw or lower Mandible . . . 
yet in such as have a facultv as some have in their Eares, as having the auricular 
muscles bigger than ordinary, this motion may be more evident” (p. 108). 

Athenaeus describing Hercules greedily eating saith he mov’d his Eares no less 
than quadrupedes doe; where Casaubon besides which he brings out of Eustathius 
speaks of one Muretus who could manifestly move his Eares. And Hofman saves hee 
hath seen them that could doe as much. Justinian the Emperour had such Eares, and 
therefore the people among other opprobrious indignities offer’d him in the Theater, 
. a . s y°u shall find in Procopius, called him Asse.” He gives other examples, then adds: 

And when I was a bov I remember a Schoolfellow of mine in whom I was wont to 
observe that by way of sport he would often wagg his Eares” (p. 181): a pleasing per- 
sonal touch which seems to bring the excellent Dr. Bulwer closer to us — for we, too, verv 
probably remember that schoolfellow. 

He is no blind follower of authority and is prepared to criticize even the great ones 
?■ 1 1 e anatomical world. As witness this passage: “Here divine Vesalius (ns Fallopius 
15 K . u pcrstitious Admirer often calls him) the Anatomique Argus, who never took a 
ap m Dissection, appears guilty of a drowsie Nod of Cavillarion in making so blind a 
eminent upon so cleare a Text. But indeed, the luck of his divine wit hereabouts fail'd 
m :m “ proved mortall, which hath caused such great Digladiations amongst Anatomists 
Sept - — Hist, of Med. 2 
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as to divide them into Sects” (p. 54). In the same connection he speaks of this Vesalian 
Deception” and of the “abhorred Solecisme of Vesalius”. 

Finally he has this modest — but moving — passage. “I am not ignorant that sue 
daring attempts and undertakings arc very obnoxious to envy, and apt to fall under t e 
Censure of Arrogancv and ostentation, imputations 1 have no reason to feare, since 
arrogate not to myself by the conduct of my mvne light to have found any neu or pea 
thing to add to the Doctrine of Muscular Motion, to which (to speake the trim) t 
cannot be much added : neither am I so conceited of these animadversions as to i°F 
they should be admitted into the Schoole of Anatomy, and straightxxax e raa 
Canonical. ... I have adventured far with little strength, and lesse encourageme 
recommend the Designe to men of stronger Braines and publique Spirits. I thin ^ 
with modesty suppose that I have sprung a new veine, and say that I was ca 
dig my way through, and out of much Care and Drosse, to refine what was i ^ 
purpose, before I could come to ransack this secret and undiscovered treason 
Muscles; or to cast the old metall of their matter into a new mold, to ma ' 
illustrious by conjovning it with the inward motions of the mind. . . • 1 

tented to allow me to have bin the first that by Art endeavoured to hn e i 
and the Affections together in a new Pathomyogamia. ... I aske no more. 


CONCLUSION* 


As there has been, so far as I am aware, nothing in the shape of a s< jP a V * afield 
on Bulwer for many years, I hope that I may be excused for going ra t tba t 

and for trying to gather together the scattered references to him. t is g f rom 

these are mostly to his Artificial Changeling rather than to his more valuable 
the strictly scientific point of view. , , lie has 

ft is not, 1 think, too much to say that he was a remarkable m. • _ disciple 

suffered undue neglect. He is in the true Baconian line, and a no , * d beside 

of that great master. In the wide scope of his reading he may fairh P ‘ , have 

the omnivorous Burton (1577-1639) whose contemporary he was and :« ” man to 
heard Saintsbury remark that he had read everything that it was p .. 0 f the 

read-in a dav'when such a thing was possible. The would 

Anatomy to he published during his lifetime appeared in 163b. 1 think . u bably 

have appreciated Buhver’s various learning, in some ways akin to his ox • • ^ jt niay 
the Anthropometamorphosis would have appealed to him mos . rhiroloma, a pas- 
Bulwer knew the Anatomy, as one might expect, for he quotes, m bis Clurolo^a, V 
sage from Burton’s description of “Love Melancholy . diahtin"— reference 

William Wadd in his Nugx Chtrurgicx i< has an amusing— ex en if sh Jinn^ ^ his 
to Bulxver drat he was the author of many books the most curious 0 , was 0 f Irish 
Anthropometamorphosis and Pathomyotonua. e might conclude Bulxver in 

extraction: St. Patrick, the old song says ‘ne’er shut his eyes to compHints and ^ |0 
Instructions to the Deaf and Dumb, tells us they are intended to bring tho.e 
born to hear the sound of xx*ords xvith their eyes. queries "ill 

There is much we should like to know about Bulxver the man bm dm for 

probably remain unanswered— as, indeed, they have done in - makes no 

instance, Shakespeare of whom little actually is known, and to whom hulwei 

rE One wonders if he practised his profession as a doctor, or dhe was 

means and thus able to devote his time to his literary and scien i j ie W as not: 

married— though some of his comments on women rather indtcat b( , , aid un der 
if he had a library or, if not, where he consulted the manx books \, sh Pens in 
rontribudon* xvhere he lived, in town or country— his references to P m ;iinr 

Smith field”” and the “Fish Dialect of Billingsgate” seem to suggest that he 

" 'nn dtenositive side it is evident that he t™ an Industrie.,, scholar and Is 0“'"),!““ 
,,i* a to P E r,oe?abulat, (par, of «hieh -««. that »*££*.*«** 

V.nX and that he had a comprehensive knowledge of the cla3 , ^: ] * - { tbe ; r readin? 

also), and tnat rn scholarlv and to know Latin and Greek, « ,, 

3 P er :° d h ' V extensh" -though it was also a time when the translators.^.* as^^ ^ 
-was to be - j Florio, were also industriously occupied. H* to his lights. 

Philemon Ho11 ™ " ’^relv those of a pedant: he had-accordm^to h>- l* thc 

)'„d"SeS e me, n .hey “re iiinntinttiin* one.-a definite setennfic P ,. rouse. He . 


■’London, lS2k th ; s conncc tior> that he speaks of 

i* It is interesting to note in uu 
(Chirottomia, p* 10 3 )- 


i Physition feeling the pu.se of the arteries' 
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hand and all its movements in Chirologia and in Chironomia with the result that there 
emerged the idea, embodied in Philocophits of his Academy for the Deaf, and incident- 
ally of the use of the movements of the hand to provide a universal language. 

In Pathomyotomia he comes more definitely to grips with the underlying psycho- 
logical phenomena, thus furnishing another example of the words of Professor Singer that: 
“it is perhaps in the department of psychological speculation that the influence of Bacon 
has been most marked.” It will be remembered that Btdwer describes this book as a 
“Dissection of the Significative Muscles of the Affections of the Mind” : and in it he 
does seem in his own words, “to have sprung a new vein”. But to deal adequately with 
this little book one would need an extensive knowledge of all the earlier anatomical 
writers — though Bulwer appears to have covered the ground satisfactorily, as even a 
casual reference to the volume will show. He looked beyond the mere structural, 
anatomical aspect of the subject to a consideration of function and causation and to the 
“affective” or mental background. 

In Anthropometamorphosis, his best-known and most popular work, he appears still 
to have the idea of. “Anatomia Comparata” in mind but applied in the anthropological, 
or rather ethnological, sphere : and as a result he has written a not unimportant chapter 
in the history of mankind. Despite his too ready acceptance of “travellers’ tales” he 
did produce an interesting comparative studv of “customs, manners, habits, and fashion”. 
With this interesting and entertaining hook I hope to deal on another occasion — especially 
as it formed for me, as it seems to have done for -others, an introduction to Bulwer. 
For, as he said: “When all is done somewhat must be. left to observation; and if it he 
matter of oversight in the cursory reading of some Histories, then my Reader hath an 
opportunity to oblige me by a more happy invention and application : yet prudent 
omissions have their places, and an universal forestalment of a Readers fancie or memorv 
is one of the four and twenty properties of a moyling Pedant.” 11 ' 

It may well be that if Bulwer had been able to write or publish the other books of 
■»'hich, apparently, only the titles remain, he would have completed his system of treat- 
ment of the deaf and dumb. It would be interesting to know what he intended to 
say in his tractates De removendis Loqnelx Impediments and De removendis Anditionis 
Impediments; in Vox Corporis: of the Moral! Anatomy of the Body; and in his other 
projected works. It seems obvious that he intended to pursue his investigations into the 
psychological aspect of the matter: for, as he said earlier: “It cannot but be some dis- 
paragement to one that pretends to any ingenuous Education or Reading to be a meere 
Puppet or Mathematicall motion, and not to understand why, or after what manner, 
the muscles of his Head move in obedience to the Command of his Will : and so to have 
no better a Head-piece than that which counterfeiting the naturall motions of Speech, 
uttered its mind to Thomas Aquine, and the learned Frier Bacon.” - n 
His list of published works is quire short; but all of them are now rather difficult to 
hnd and some of them are rare. They are as follows: — 

I. & II. Chirologia , or the Naturall Language of the Hand : whereunto is added Chironomia , Svo, 1644. 

(In the Surgeon-General’s Catalogue, 2nd Series, there is a separate edition of Chirologia , 1644: 
and in the 3rd Series, another edition, 1648.) 

III. Philocophus, or the Deafe & Dumbe Man's Friend, 12mo, 1648. 

IV. Pathomyotomia, or a Dissection of the sigtrificative Mitscles of the Affections of the Minde , 12mo* 
1649. 

V. Anthropometamorphosis : Man Transform’d ; or, the Artificial Changeling. (This is the edition 
in 12mo, 1650 ; a second, quarto edition “ illustrated with cuts ” appeared in 1G53 and was 
re-issued in 1654, as A Viezo of the People of the Whale World's. 

He himself adds to this list the following titles of “Workes accomplished by the 
Authour, which he may be induced hereafter to communicate”. As far as I can ascer- 
tain these never were published: — 

Chircthmcalogia : or the Nationall expressions of the Hand. 

Cephalelogia : ’or the Naturall Language of the Head, being an Extract of the most noble Sc Practical 
Motions of Physiognomy. 

Cephalenomia : or the Art of Cephalicall Rhetorick- 

Vox Carports : or the Morall Anatomy of the Body. 

The Academy of the Deafe and Dumbe': being the manner of operations to bring those who are so borne to 
neare the sound of Words with their Eyes, and thence to learn to speake with their Tongues. 

Vuhispex Criricus : seu, Phisiognomia Medici. 

Glossiatrus : Tractatus de removendis Loquela impedimentis. 

Otiatrus : Tractatus de removendis Auditionis impedimentis. 

„ ” l ' n ' s ls l J lc "hole list of titles as given in the advertisement leaf at the end of Anthropo- 
UshT°T-° sis - flrst five are mentioned as "Workes of the Author already pub- 

ca ' " ,s much to be regretted that the others had a different fate. 

11 Chirol 0 gi a , p. 171. 

Path omyotomia. 
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as to divide them into Sects" (p. 54). In the same connection he speaks of this “Yesalian 
Deception and of the “abhorred Solecisme of Vesalius”. 

Finally he has this modest — but moving — passage. “I am not ignorant that sudi 
daring attempts and undertakings are very obnoxious to enw, and apt to fall under the 
Censure of Arrogance and ostentation, imputations I have no reason to feare, since 1 
arrogate not to myself by the conduct of mv otvne light to have found any netv or great 
thing to add to the Doctrine of Muscular Motion, to which (to speake the truth) there 
cannot be much added : neither am I so conceited of these animadversions as to hope 
they should be admitted into the Schoole of Anatomy, and straightway he made 
Canonical. ... I have adventured far with little strength, and lesse encouragement to 
recommend the Designe to men of stronger Braines and publique Spirits. I think I may 
with modesty suppose that I have sprung a new veine, and say that I was enforced to 
dig my r way through, and out of much Care and Drosse. to refine what was fit for my 
purpose, before I could come to ransack this secret and undiscovered treasury of the 
Muscles; or to cast the old ntetall of their matter into a new mold, to make it more 
illustrious by conjoy'ning it with the inward motions of the mind. ... If they are con- 
tented to allow me to have bin the first that by Art endeavoured to linke the Muscles 
and the Affections together in a new Pathomvogamia. ... I aske no more.’ 


CONCLUSION" 

As there has been, so far as I am aware, nothing in the shape of a separate article 
on Buhver for many vears, I hope that I may be excused for going rather far a 
and for trying to gather together the scattered references to him. It is significant t a 
these are mostly to his Artificial Changeling rather than to his more valuable work rom 
the strictly scientific point of view. . 

It is not, I think, too much to say that he was a remarkable man and that he ‘ - 
suffered undue neglect. He is in the true Baconian line, and a not unworthy dis P 
of that great master. In the wide scope of his reading he may fairly be placed - 
the omnivorous Burton (1577-1639) whose contemporary he was and of whom ‘ 
heard Saintsburv remark that he had read everything that it was possible for a rm 
read — in a day when such a thing was possible. The latest edition (the othJ 0 , 

Anatomy to be published during his lifetime appeared in 1638. I think that lie '' 
have appreciated Bulwer’s 'various learning, in some ways akin to his own; and l 1 ™’^". 
the Anthropometamorphosis would have appealed to him most. Be that as it *. 
Buhver knew the Anatomy, as one might expect, for he quotes, in his Chirologm, • ]■ 
sage from Burton’s description of “Love Melancholy". .... Orence 

William Wadd in his Nugx Chirurgicve 17 has an amusing — even if slighting-— re , 

to Buhver diat he was the author of many books, the most curious of which ") r , ■ j, 
Anthropometamorphosis and Pathomyotomia. “We might conclude he " as 0 ; n 
extraction : St. Patrick, the old song says ‘ne’er shut his eyes to complaints , and nil ^ 
Instructions to the Deaf and Dumb, tells us they are intended to bring those Who • 
born to hear the sound of words with their eyes!” w jh 

There is much we should like to know about Buhver the man but the queri - ^ 
probably' remain unanswered — as, indeed, they have done in the case of ° ’ ' ' 
instance, Shakespeare of whom little actually is known, and to whom Bui" er n < 

One wonders if he practised his profession as a doctor, or if he was of 
means, and thus able to devote his time to his literary and scientific studies - u ^ 
married— though some of his comments on women rather indicate that ne - • der 
if he had a library or, if not, where he consulted the many books which .he : la - n 

contribution; where he lived, in town or country— his references to the btieep ^ 
Smithfield” and the “Fish Dialect of Billingsgate ’ seem to suggest that he . 

" 'on Vhe 'positive side it is evident that he was an industrious scholar and la . ] ^ r ^ e c"ion 
with a large vocabulary' (part of which _ suggests that lie 


Wn’me were not ’however, merely those ot a pedant: ne nan— “““‘“"''He "studied the 
and sometimes they were illuminating ones-a definite scientific purpose. He stud, 

~ — - - ~ - - ° f “ 

(Chironotnia, p. 10.>). 
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[May 19, 1 943] 

Some Observations on the Adaptation of the Double Beam 
Cathode-ray Oscilloscope to Biology and Medicine 

By G. E. Donovan', M.Sc., M.B., D.P.H. 

The cathode-rav tube is becoming increasingly used as a recording device in the fields 
of medicine and biology. 

Although the single beam oscillograph suffices for most medical problems, a still 
greater field of usefulness is opened up if we have two beams in the one tube. The 
double beam cathode-ray oscillograph removes the one remaining excuse for the moving 
mirror type of oscillograph which is retained by some workers for the facility of exam- 
ining two traces simultaneously. The electronic switch is an alternative method of 
showing two patterns on one screen simultaneously, but it is more complicated and 
more expensive than the double beam system. Owing to the fact that the double beam 
cathode-ray tube has two spots capable of independent deflection in the vertical direction, 
whilst being deflected simultaneously in the horizontal direction bv a common time 
oase, it permits the direct visual simultaneous observation of two phenomena such as 
a phonocardiogram and electrocardiogram. On the other hand, the disadvantages of 
the double beam tube are comparatively slight. The brightness of each beam is less 
!fn n t .^ le brightness of an undivided beam, also it is impossible to employ push-pull 
deflection to the Y plates. A fact to be borne in mind is that when the same signal 
'? applied to both Y plates, the beams are deflected in opposite directions and not in 
the same direction. This apparent phase reversal can be easily compensated for by 
an extra stage of amplification for the deflection of one of the Y beams. 

mo-electrical quantities can easily be amplified and demonstrated in oscillographic 
orm on the screen of a cathode-ray tube; also non-electrical quantities such as changes 
m pressure, brightness of light, temperature, &c., can be converted into potential vari- 
ations, suitable for the oscillograph. Changes in pressure can be converted into an 
cctncal equivalent by a piezo-electric device; brightness of light by means of a photo- 
2* nc c e U and temperature through the medium of a thermopile. 

he bio-electrical quantities or the equivalent potential variations of the physico- 
echamcal quantities are amplified by a vacuum tube amplifier whose over-all char- 
dnstics are such as will amplify the wave form without distortion or if desired, dis- 
lon can be deliberately introduced so that certain wave-form components can be 
Y Ce ! U n ate d or eliminated. The output of this amplifier can be used to control the 
i deflector plate of the double beam cathode-ray oscilloscope, and this controls the 
am \ C, f llerns °* one of the pair of cathode-ray beams in the vertical or Y axis. A similar 
■ pntying channel can be used to amplify the electrical equivalent of the second 
' ' :n °, rn , enori and this can be similarly demonstrated bv the vertical movements of the 
Ifd • am t ^ lc cathode-ray tube. 

irvik' CS '!" e ^’ the wave form of both traces can be directly observed and this is done bv 
the h^' 0t h beams move slowly across the whole of the cathode-ray oscilloscope in 
circu'r >n .v- nta * ° r ? ax ' s > ^ om left to r 'gbt. This movement is given by a time-base 
Pair ' c"” 1 ™ su PPlics both beams. The circuit of the time base should be such that the 
sirnnb s P ots have a slow linear motion in relation to time. The principle used is 
a utom’ ' 1Z ij l * le . me thod of slowly charging a condenser through a pentode valve and 
istic of ''t, ' discharging it through a gas-filled triode; the constant current character- 

Var' tic ,P eru ode ensuring a linear time base. 
as (n) a'i S | Iorms °f cathode-rav screens are available. These may be roughly classified 
tecordin • i screen which has high actinic qualities and is very suitable for photographic 
tfneous thC after S]°" is practically absent; (b) a type of screen which gives an instan- 
h'ghtv ®‘. ue ;g reen light and whose afterglow is green. The instantaneous response is 
- ■ onic and the afterglow, though giving a trace which lasts several seconds, is 
=r.PT — Pnvs, Med. 1 
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Notes 


treatment of deaf-mutes° MrT ^Dnrnrh l ° e'- hom credit . is due for the inception of the 
claim made on behalf of Perlrn p rothe; l Singer has kindly called mv attention to the 
Cartas eruditas and a lso7 „ ht T ?" CC & B . eidt0 6 ™" imo FHjoo (I676M764) in his 
have been neglected in Srnir cr,trco : He complains that the Spanish discoverers 

among others^Pedro Pnnre ••• ' d are P ro P llets without honour in their own country: 
Speak. and whir), ,' ’ T'2 m ° T o{ the admirable art of teaching the Dumb ‘to 
fessor of mathematics irwh!^ - aS th f P roduction of John Wallis, a famous pro- 

again to Pedro " ] University of Oxford”. In another place Feijoo refers 

priated or souchr rn the. discoverer and adds: “Certain foreigners have appro- 

It is true the hrst robhfrv^ 1 ^^- £ ° r tllcnlsc ' vcs dle g} or y of so prodigious a discovery. 
Pablo Bonet of Arm • U1 . tb i s matter took place inside Spain, committed bv Juan 
forth for the ranfne^f" ^ Castellano. . . . since then there matched 

Swiss doctor Te-m r a * a ® 0r ^ t le famous English Mathematician John Wallis, the 
-From Paris Jn aJS h and *e Portuguese D. Juan Pereyra”; and again: 

as to who was the His CI - am A ? tcrd ™ t0 P ar ’ s they were bombarding each other 
was undoubtedly the mam” ° f ' ^ ^ "' lthout an y° ne agreeing on Fr. Pedro Ponce, who 

John ^f '^Beverlt ^ dlat . cven Pedro Ponce was preceded by Cardan. And what of 
in a practical manner!" ° ' 10US that he actuaI1 >' carried out the teaching of a deaf-mute 

this atiesrion ^ tcr y st *. n S t0 have the results of Dr. Douglas Guthrie's researches into 
m pr ‘°™- v u P° n "hi ch he is at present engaged. 

Journal ° £ Ideas in the Blind Dea f Mute” by Mrs. Burnet in the 

as savint' ■ “Riir ‘ Iedictne (Vol. VIII, p. 222, 1882) reference is made to Bulwer 

who write from r° n ? ,s . erabIe , are they "’ho are deaf, dumb, and blind.” Mrs. Burnet, 
reDort thm onp” Vicarage, Downham Market, adds: “Ecclesiastical writers 

sense" Mil Lt he ™ b ? th deaf ’ dumb ' anl Wind, was restored to all his 
t^fcase to he f„?,„ a I ed l A m ° St ' J ld ! an ; (The exclamation mark is hers.) She refers also 
Tn Ml fc T, d “ Goownor I Vmthrop’s Journal for 1 637. 

1925 nat<Fh mTrl p r u B ' cb holz at the Conference of Teachers of the Deaf. London, 
in Holland mrnth John of Beverley. “Rudolphus Agricola, born in 1442 at Groningen 
m write and to nnm V s , h,s kno "’ le dge the fact that a deaf-mute had been taught 

and adds “The a ? n h ‘ S tbou S hts -” He refers to Cardan, Pedro Ponce, and Bonet: 
men In 1649 n r tl PP n r$ , t0 have died awn >' in Spain, but was taken up bv English- 
London 1929 8 p D i8 J hn " ^ pUblished his p ’"'tocophus.” The Problem' of the Deaf, 


* For the translation of the relevant passages I am indebted to Mr. G. D. Homblower. They are from Cartas 
truditasy curicsas, Madrid, 1777, Vol. Ill, p. 318; Vol. V, p. 243; and Vol. IV, p. 92. 
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Here are a few examples. Phenomena such as nerve action potentials, immediate 
heat generated by muscle, transparency of tissue, mechanical vibrations, &c., can readily 
be demonstrated singly or in pairs on the screen of the double beam cathode-ray oscillo- 
scope. If desired, several traces can be shown simultaneously on two or more double 
beam cathode-rav oscilloscopes." 

The double beam cathode-ray oscilloscope allows the stimulus to be registered bv one 
of die beams and the reaction by the other, for instance, if the retina of a conger eel 
is stimulated by intermittent light, the discharges in the optic nerve can be registered 
by the upper trace of the double beam cathode-rav oscilloscope and the stimulus, i.e. the 
intermittent light can be transformed into an electrical equivalent by means of a photo- 
electric cell, which amplified is registered by the lower beam. 

A practical application of the multiple recording of nerve action potentials is electro- 
encephalography. On account of the low frequencies involved, ink writing recorders and 
cathode-rav oscilloscopes fitted with long afterglow screens are steadily gaining favour 
in this field. The single beam tube, due to the several recording channels required, is 
rather a cumbersome method, but a couple of double beam tubes overcome this diffi- 
culty. A rate of traverse of five seconds for the time base is satisfactory for the 
demonstration of the electrical variations of the brain. The double beam cathode-rav 
oscillograph has the advantage over the ink-writing recorder that it allows the apparatus 
to be used in other fields of biologv and medicine. 

Muscle action potentials are assuming a greater diagnostic significance in the investi- 
gation of certain neuromuscular affections. Recently there have appeared articles by 
various workers showing the advantages of the method in this field. Multiple recording 
helps in the accurate localization of the lesion. 



FIG. 2. FIG. 3. FIG. 4. 

2. — Simultaneous electrocardiogram and phonocardiogram as they appear on the screen for direct visual 
FTP .. _. observation. . . , 

4. — Simultaneous phonocardiogram and jugular pulse trace as they appear on the screen for direct visual observation. 
rKj - 4. — Simultaneous electrocardiogram and phonocardiogram from a case of rheumatic mitral disease as they appear 
on the screen for direct visual observation. 


The author (1943a, I943&) has shown elsewhere some of the uses of the double beam 
cathode-rav oscillograph in cardiology. It is necessary in the graphic registration of 
the heart sounds that at the same time as the phonocardiogram, some other manifesta- 
tion of cardiac activity must be recorded to provide a reference tracing. The electro- 
cardiogram is generally used for this purpose. Modern technique enables one to demon- 
strate easily these two phases of cardiac activity. The double beam cathode-rav 
oscilloscope fitted with a long afterglow screen permits the direct visual observation of 
this pair of phenomena without the necessity of photographic registration. Nevertheless, 
the electrocardiogram as a reference tracing is not ideal in many wavs as the electrical 
manifestations of the heart’s activity are not of necessity synchronous with the mechanical 
events. Of course, the beginning of auricular excitation (rise of the P-wave) and of 
cntncular excitation (beginning of the QRS complex) are connected with the mechanical 
activity of the heart. It is becoming increasingly realized that the venous pulse gives 
more satisfactory reference tracing. This pulse can be converted into an electrical 
cqunalent by adapting a piezo-electric microphone for the purpose and artificially 
?, CTCasin § the time constant bv placing a large condenser in parallel with it. This 
ohs the venous pulse to be recorded by an all-electric method and the phonocardio- 
* , m can be demonstrated as a trace on the fluorescent screen of the double beam 
‘ , ode -rav oscilloscope, whilst appearing simultaneously under it is the jugular pulse 
' Cln 5?- By the use of two microphones and two channels of amplification, the sounds 
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only faintly actinic. [This "as the type of screen used by the author for his demonstra- 
tonj, (cj a gieen screen which gives an instantaneous response which is peculiarly suitable 
tor visual observation but the afterglow is too short to render it useful for such slow 
P, ptiomena as the direct visual observation of the electrocardiogram; (d) a red screen 
"inch git es a red response lasting for several seconds and which is suitable for slow 
phenomena. Probably the best screen for biological and medical work is the blue-green 
one as it permits both direct visual observation and the photographic registration. 

Although the facility of immediate direct visual observation of a pair of phenomena 
such as the phonocardiogram and electrocardiogram makes the double beam cathode-ray 
oscillograph a valuable instrument, it is still important for the research worker and 
physician that permanent photographic records should be easily taken. There are two 
methods of photographically registering the traces, viz. (o) by focusing a camera on the 
fluorescent screen of the double beam cathode-ray oscilloscope and photographing the 
traverse of the pair of spots as they appear for visual observation, opening the shutter at 
the beginning and closing it at the end of the traverse of the spots. Because of the curva- 
ture of the screen, the lens fitted to the camera should be of short focal length so that 
the whole surface of the screen is in focus; (b) if permanent records are required aS a 
routine, it is preferable to use a camera working with moving film and with the spots 
centred in the X axis so that the vertical movements of the spots become strictly com- 
parable with the movements of the string of the string galvanometer. As the afterglow 



of the spots, compared with the direct response, is not sufficiendy actinic, the traces on 
the photographic film will not be fogged. Where direct visual observation is not require 
as routine, and where the photographic recording is of paramount importance, the °°. 
beam cathode-rav oscilloscope fitted with a blue type of screen is the one of choic 
The photographic film to work with this type of screen should be chosen so that lti 
rnainlv responsive to the blue end of the spectrum: this will allow the film to 
developed with the aid of a safety light. 

The double beam cathode-ray oscilloscope has the advantages from die point of ' ie" 
of the medical worker in this field, that the various factors are under his ; control 
brilliance and focus of the spots can be varied at will, the speed of the traterse o ^ 
spots in the horizontal direction across the screen is readily varied the 'eng 
traverse in this direction is adjustable; the oscillations in the vertical or J 
regulated with ease. The effect of the foregoing is that die traces on 
be made optimum from the point of new of the operator. 





2n 


Section of Physical Medicine 


605 

Here are a few examples. Phenomena such as nerve action potentials, immediate 
neat generated by muscle, transparency of tissue, mechanical vibrations, &c., can readily 
be demonstrated singly or in pairs on the screen of the double beam cathode-ray oscillo- 
scope. If desired, several traces can be shown simultaneously on two or more double 
beam cathode-ray oscilloscopes. 

The double beam cathode-ray oscilloscope allows the stimulus to be registered by one 
of the beams and the reaction by the other, for instance, if the retina of a conger eel 
is stimulated by intermittent light, the discharges in the optic nerve can be registered 
by the upper trace of the double beam cathode-ray oscilloscope and the stimulus, i.e. the 
intermittent light can be transformed into an electrical equivalent by means of a photo- 
electric cell, which amplified is registered by the lower beam. 

A practical application of the multiple recording of nerve action potentials is electro- 
encephalography. On account of the low frequencies involved, ink writing recorders and 
cathode-ray oscilloscopes fitted with long afterglow screens are steadily gaining favour 
in this field. The single beam tube, due to the several recording channels required, is 
rather a cumbersome method, but a couple of double beam tubes overcome this diffi- 
tu ty . A rate of traverse of five seconds for the time base is satisfactory for the 
emonstration of the electrical variations of the brain. The double beam cathode-ray 
osci lograph has the advantage over the ink-writing recorder that it allows the apparatus 
to >e used in other fields of biology and medicine. 

Muscle action potentials are assuming a greater diagnostic significance in the investi- 
gation of certain neuromuscular affections. Recently there have appeared articles by 
'arious workers showing the advantages of the method in this field. Multiple recording 
el ps in the accurate localization of the lesion. 



FIG. 2 . 


fig. a. 


FIG. 4. 


IG. Simultaneous electrocardiogram and phonocardiogram as they appear on the screen for direct visual 
FIG. 3 sirm w . observation. 

FIg! 4* c’ uttaneous phonocardiogram and jugular pulse trace as they appear on the screen for direct visual observation. 

• simultaneous electrocardiogram and phonocardiogram from a case of rheumatic mitral disease as they appear 
on the screen for direct visual observation. 


cath H aut ^ or ()943fl, 19436) has shown elsewhere some of the uses of the double beam 
the r ray osc *^°£ ra ph in cardiology'. It is necessary' in the graphic registration of 
don 1C f lrt soanc ls that at the same time as the phonocardiogram, some other manifesta- 
c ,. car diac activity must be recorded to provide a reference tracing. The electro- 
„ I0 S ran ) is generally used for this purpose. Modern technique enables one to demon- 
osc'lf easi ty these two phases of cardiac activity. The double beam cathode-rav 
this ° S - C0 P < ; fitted with a long afterglow screen permits the direct visual observation of 
the P | air °* Pfipnnmena without the necessity of photographic registration. Nevertheless, 
ma *: ectrocardiogram as a reference tracing is not ideal in many ways as the electrical 
event eSt 'nf >nS ° l * lc fi eart s activity are not of necessity synchronous with the mechanical 
'entri l co ! irs ?’ the beginning of auricular excitation (rise of the P-wave) and of 
activit™ a / exc 'tation (beginning of the QRS complex) are connected with the mechanical 
a nio " °* ? *i e fi eart - It is becoming increasingly realized that the venous pulse gives 
equiva? satl ^ actor y reference tracing. This pulse can be converted into ah electrical 
incre-i ' Cnt ac ^ a pting a piezo-electric microphone for the purpose and artificially 
allow'/th’ t lC l ' me constant by placing a large condenser in parallel with it. This 
g rarn c venous pulse to be recorded by an all-electric method and the phonocardio- 
cathod an ° e c l emonstrate d as a trace on the fluorescent screen of the double beam 
Wacinc r *R . ° S u '** osco P e ’ whilst appearing simultaneously under it is the jugular pulse 
6- OV the use of two microphones and two channels of amplification, the sounds 
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over one area of the heart can be instantaneously compared with that of another. The 
effects of tone controls can be immediately seen, &c. 

The rate of propagation of the pulse is of value in assessing the elasticity of the 
arteries. The hot wire sphygmograph has been used for this purpose: simultaneous 
records being taken of the central pulse and also the peripheral. In latter years a 
photo-electric plethvsmograph has proved its usefulness in recording the blood-nos' 
through a peripheral part. The variations of blood-flow cause changes in intensity of a 
beam of light which is being transmitted through the part. These changes in light are 
converted into an electrical equivalent by a photo-electric cell which can be amplified 
and demonstrated in oscillographic form. If an electrocardiogram is recorded as one 
trace of the double beam cathode-ray oscillograph and the amplified output of the 
electrical variations of the photo-electric cell, is recorded by the second beam, the rate 
of propagation of the pulse can be estimated. ■ , 

The piezo-electric manometer has been used by American workers (Macleod an 
Cohn, 1941) for studying intracardiac pressure and at the same time the sirnu tan 
eously recorded intracardiac electrograms. The double beam cathode-rav oscnlograp 
lends itself readily for the recording of these phenomena. 

The foregoing are only a few examples of many, and, in conclusion, I would ie ^ 
stress the usefulness of the double beam cathode-ray tube for demonstration pttrpo. 
clinical work and research. _ , 

[The main points of the lecture were illustrated by a practical demonstration..! 
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The Mechanism of Valgus Foot Strain 
By E. J. Crisp, M.B. 

Until the mechanism producing valgus foot strain is better understood 
will remain unsatisfactory, and the invariable prescription of foot class exercis 
faradic foot baths lead to many disappointments. j )[lt 

In its early stages valgus strain, occurring in a normal foot, is easy to remea 
when it becomes complicated by failure of the normal toe function, restoration e 

extremely difficult. T1 - i.j e hlv 

The primary cause of valgus strain is fatigue of the tibialis anticus. 1 1 • o ^ 
important muscle supports the long arch during weight-bearing and progression. ■ 
holds the foot dorsiflexed when it is off the ground as in stepping forward. In 
action it is assisted by the tibialis posticus and in the latter by the extensor cti 0 
longus (fig. 1). 



FIG. 1.— The normal muscle aeoon^jui ng 
eight bearing.. The tibialis anticus assi , 

ic tibialis posticus is supporung ““LjX £ on the 
le intrinsics arc holding the t0 FL st f^f ct mg as a 
round, and the long L^briludi) ; 

ing for the metatarsal head 
ic long extensor of the toes is relaxed. 


Amona the contributory factors responsible for its marchra. failure 

lolescence, overweight, and in the Armv £-7 ^in" though when off the 
: the muscle leads to flattening of the long arch d n itorlI „, longus. 

round the foot is still supported and dorsiflexed b> the 
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Pain results from stretching of the plantar fascia. Rest in bed until this is relieved, 
followed by correction of posture, re-education in walking and re-training of the tibialis 
anticus, will be the onlv measures necessary. . 

Failure to recognize and treat the condition at this early stage frequently results m 
gross deterioration. The tibialis anticus becomes completely suppressed and the extensor 
digitorum longus tries to mimic its action as supporter of the long arch (fig. 2). All it 



FIG. 2.- — The extensor digitorum longus 
mimicking the action of tibialis anticus. The 
tibialis amicus and posticus have both ceased to 
act; the long extensor of the toes is contracting 
simultaneously with the long flexor ; the intrinsics 
are shown still functioning. 


succeeds in doing, however, is to interfere with the normal function of the toes. In 
progression the toes are held straight and firmly on the ground bv the combined action 
of the flexor digitorum longus and the intrinsics, the former muscle also acting as a sling 
for the metatarsal heads. For its proper operation this mechanism is dependent on the 
relaxation of the extensor digitorum longus during weight bearing. Its contraction at this 
moment produces an unphysiological situation; the extensors and flexors are contracting 
simultaneously, with the intrinsics attempting to keep the toes straight and prevent 
deformity occurring. Something has to give way, usually the intrinsics. and as a result 
clawing of the toes and dropping of the transverse arch are added to the simple valgus 
strain (fig. 3). The extensor digitorum longus which is now contracting both when the 



FIG. 3. — Failure of the intrinsics and clawing 
of the toes. Showing how* the simultaneous con- 
traction of the long flesor and the long extensor, 
uncontrolled by the intrinsics, produces clawing 
of the toes ; note that the sling effect of the long 
extensor tendon is lost and that the weight falls 
directly upon the metatarsal head. The intrinsics 
are not shown ; the tibialis anticus and posticus 
are shown relaxed. 


foot is weight bearing and off the ground, goes into spasm and voluntary relaxation 
becomes impossible. The toes are held fixed, being hvperextended at the metatarso- 
phalangeal joints and flexed at the interphalangeal joints, and the condition persists 
indefinitely, the individual being powerless to correct it. Soldiers with this disability 
have often been suspected of malingering, but in actual fact it is a deformity which 
is difficult for the normal foot to imitate, and impossible to maintain for any length 
of time. 

This kind of muscular inco-ordination is extremely hard to rectify. Unless the masseuse 
can persuade the patient to relax, train him to dissociate the tibialis anticus from the 
extensor digitorum longus, and teach him to contract the former muscle, any further 
treatment will be a waste of time; for until these conditions exist the intrinsics will be 
unable to resume their normal function. Surging faradism applied simultaneously 
through separate leads to the intrinsics and the tibialis anticus is often a most useful 
a ? en * in re-education, but the process is lengthy and requires great patience. Many cases 
wili be found lacking in the necessary muscle sense and in due course adaptive shortening 
oS the extensor tendons will produce the final picture of pes valgus with claw toes. When 
this stage is reached tenotomy may become necessary. 
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Some Observations on the X-ray Treatment of Ankylosing 

Spondylitis 

By Gwen Hilton, M.B., B.S. 

We began to use the X-ray treatment of ankylosing spondylitis at University College 
Hospital three years ago, and have treated 62 patients, 60 males and 2 females. In or e 
to evaluate the residts, I first classified the cases radiologically according to the oca i 
and extent of the changes observed: 

(1) Sacro-iliac changes only, 15 cases; . ' 

(2) Spinal changes in addition, without ankylosis, 23 cases ^ 

(3) Spinal changes in addition, with partial ankylosis, 15 cases; 

(4) Spinal changes in addition, with complete ankylosis, 1 case. 

But this was not satisfactory because the X-ray appearances do not necessari \ e • > 
relation to the severity of the disease: for example, the clinical disease has often exis ^ 

some time before any visible bony or other changes can be detected, while, on t ^ 

hand, symptoms may have been of short duration and the radiological signs 
comparatively advanced. . , lts 0 f 

A further point is that the X-ray appearances do not assist one to assess tn 
the treatment since they appear to be irreversible. j j. ave 

I have, therefore, also classified the cases according to the length ot his or) . 
divided the series into three stages : 

(1) Cases of less than one year’s duration (11 cases); _ 

(2) More than one year and less than three years (17 cases); 

(3) Those with symptoms for more than 3 years (34 cases). t j iree 

So rather more than half of the patients had had symptoms for mo 

The course of treatment to the sacro-iliac joints and vertebral column consists of e’ c 
treatments. . ^ 

Technique of treatment.— There are two methods of irradiation generally in use, 
wide field or “bath” technique and the small field local application. t0 the 

I use the latter because there appears to me to be various grave disa . « S • masses 

wide field method in the treatment of spondylitis. In the wide field meth ° d j, A (Io not 
of tissue are irradiated and although the dose given on the skin is very • ■ > ^ 

think it has been realized enough that the integral dose, i.e. the dose mces: at 

whole volume of tissue, is large and causes considerable constitutional ‘ an d 

the present moment, much research work is being earned out on the m g' - sa ;d 
its effect on the whole body, and we have a lot to learn in this direction ‘ have 

that no damage can be done to the patient, but several patients I hate ’non . ]0 die 

been treated by the wide field method, have been made so ill that they h a S , - cve r 

treatment, and two women treated by this method elsewhere hate ha a effect is 

since irradiation given several years ago. Some think that the constitute ‘ yj*. 

the object of the wide field method, but if the same good results can be obtain ^ 

out sudi constitutional disturbances by more limited irradiation, I teel it 

irradiate die whole body. . slitrlit Some 

The ill-effects from the small field local application to the spine are t er) slign. 

patients complain of transient nausea when the lumbar spine is being * rrn ™ teC \ hnd anv 
and others (1941) mention leukopenia following this technique. I hate 

such cases in my series. ...... , . , . nsvchological 

To what extent can the benefit following irradiation be explained b) _ the p > f( j rms 
effect of a new treatment? Many of the patients here discussed have had tanou. 
of treatment with little or no improvement until X-ray treatment ^as added. g ar£ 

Some experiments by Freyburg and others seem to shott that u hen lead , ted . 

introduced to cut off irradiation without the patients knonledge. no . ben U ^ x 
Wien the screens were removed later, significant improvement f ° 1 '°" ed ’ - change 

have frequently observed improvement in the section of the spine treated. 
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later. As the pain diminished, movements of the spine became freer. The degree of 
movement attained was dependent on the extent of ankylosis present. All movements were 
encouraged by massage and by muscular and breathing exercises. We found that the 
muscles in patients who had been cripples for several years or who 'had been immobilized 
for some time, were so weak that although they were not in pain, they were at first quite 
unable to use their limbs. I have installed a rowing machine in the ward, which I find 
is of considerable value in gaining the interest and co-operation of the patients. I would 
like to stress that physiotherapy given in combination with X-ray treatment is regarded as 
essential in obtaining good results. 

As the pain diminished, their sleep improved and their general condition altered for 
the better, their weight increasing. It should be added that all patients were given iron 
for the anaemia which was almost invariably present. 

Sedimentation rate . — We have followed the changes in the sedimentation rate after 
irradiation in the hope that it would help us to estimate the effect of the treatment. This 
hope has not been fulfilled. The sedimentation rate is taken at the beginning of the 
course and then at varying intervals afterwards. It has been said that if the patient res- 
ponds to the X-ray treatment, the sedimentation rate falls. We have found in our series 
that if the sedimentation rate at the beginning of the course was high, in the region, 
say, of 30 to 70 mm. in the first hour, then it rose even higher and only began to fall 
many months later. For instance, in one case, the sedimentation rate at the beginning 
of treatment was 43 mm. in the first hour. Four months later it was 60 mm. in the first 
hour and later it dropped to 30 mm. in the first hour. The patient had, however, made 
steady improvement all along. If, on the other hand, the sedimentation rate was only 
slightly raised, it fell one to two months after the end of treatment, without a preliminary 
rise. 

From this it would appear that the changes in the sedimentation rate after treatment 
are not always parallel to the clinical improvement. This is an interesting feature which 
will need further study. At any rate, it is, I think, already recognized that the severity 
of the clinical condition is not correlated with the change in sedimentation rate. 

Changes in radiograph . — In no case in which changes in the sacro-iliac joints or vertebral 
column were present at the beginning of the course was there any improvement in the 
X-ray picture after irradiation. The X-ray did not change for better or worse over the 
period of observation. It is, of course, impossible for me to say at what rate changes were 
proceeding before treatment was begun. 


Before discussing the results, here are some details of a typical case. 

The history of the patient, aged 22, appeared to date from a fall on the back in 
January 1938. He had, however, no pain or symptoms in his back until December 1938, 
ten months after the fall, when his back again began to get stiff and he suffered severe 
pain. In March 1940, his left leg and hip also began to stiffen. He was treated with 
massage and ultraviolet light, which improved the leg and hip somewhat, but made no 
alteration to the back. 

In December 1940 he was X-rayed for the first time, when spondylitic changes were 
seen in the sacro-iliac joints and particularly in the lumbar region. 

On examination in February 1941, he was a cripple. He could only hobble with two 
sticks with a bent back, the back and hips being held in a state of partial flexion. He 
looked pale and ill, and severe pain prevented him from sleeping. Movement of the 
spine and hips was extremely limited. 

A-rav treatment was given to the spine and hips, and massage and breathing exercises 
were also given. At the end of the course the general condition had improved. The 
P at j e "j "'as sleeping well and was free from pain. The range of movement of spine 
and hips had increased and the left leg could be straightened. He continued to make 
steady improvement. Six months later he was given a second course of treatment to 
ms hips, a few months later, he was able to walk without sticks and returned to work. 
He has put on a stone and a half in weight, and now, nearly two and a half years after 

nc treatment, he walks and moves well, and does full-time work in a munitions factory. 


Comment . — Of the 62 cases, 15 have only been treated during the past six months, so 
com 11 1 n ° i m f dudin S t ' lcm ’ n the evaluation of results. Of the remaining 47 cases, 7 are 
svm r * ' / rce of pain and are fading act ive and normal lives. Of these, 4 had had 
before mS f ° r ° n ° t0 three >’ ears ' and 3 had had symptoms for more than three years 
but rh trcatm ^ nt " as begun. One had radiological changes in the sacro-iliac joints only, 
in Cm,, it 6 j !s ,° sho "' ed Ganges in the lumbar and dorsal spine, so the majority were 
great £i 11 3 , Ul of the radiological classification. 38 more patients have improved a 
’’ and are now free from continuous pain, but still have occasional twinges in 
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various situations. Most of these are at work again. The few who are not, are among 
the more recently treated. 

Since in some cases definite improvement lias continued even up to two years after 
the end of treatment, it is impossible at present to assess what their final condition will be. 

There were only two patients in the series who did not benefit from the treatment. One 
of these shows a hysterical hemi-antesthesia, and the second did not attend regularly 
for the treatment. 

The conclusions I draw from mv observations so far, are that it is worth while treat- 
ing any patient with ankylosing spondylitis, whatever the stage, except when there is 
complete ankylosis coupled with entire absence of pain. The treatment by the radio- 
therapist and physiotherapist in conjunction will usually convert the crippled patient 
into a useful citizen. 
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Demonstration of Apparatus for Self-activated Exercises in 
the Early Rehabilitation of the Sick and Injured 

By O. F. Guthrie Smith. M.B.E., C.S.M.M.G. 

As there is considerable confusion of thought between re-education of function, 
remedial exercises and rehabilitation, it seems desirable to review the use of these terms 
before proceeding to describe the apparatus. • . , , 

In the early stages of the re-education of function the patient may require he p 
either in the form of manual assistance by a physiotherapist or simple aids such a- 
suspension-slings and pulleys. Such assistance calls for precise technique in order 
localize the effort to the weak muscles and to upgrade the strength of exerase as 
function improves. 

The Swedish system of remedial exercises is characterized by manual assistanc 
or resistance in which the operator works on the patient rather than by teaching t e 
patient to help himself; but this type of manual and individual treatment cannot 
sustained for sufficiently long periods nor can it provide the tempo necessary to make a 
patient fit for strenuous occupations. 

In rehabilitation the function of the physiotherapist is to teach the patient to carry 
out his own exercises, to understand the purpose of the work and to co-operate 
stimulating mental as well as physical effort. To this end apparatus has been designe 
which is activated bv the efforts of the patient or a group of patients working together, 
whilst suspension-slings and springs are employed to localize the muscle work and to g'j e 
a predetermined degree of assistance or resistance; effort and rest periods alternate in 
rhythm. 

The apparatus consists of a steel frame which can be used in a departnie . 
ward or in the open air and may be regarded as a portable gymnasium. Steel springs 
graded by poundage from 10 to 50 lb. are used to provide “variable” resistance "h* . 
slings permit of the suspension of the whole body or of one limb as required, i c 
apparatus permits also of rope and pulley and pulley and weight “fixed” resistan 
exercises when desired. The advantages of the apparatus for obtaining self-activate 
exercises are that it provides a comfortable support and the patient is not afraid 
movement: friction and the pull of gravity are eliminated. It permits of relaxatio 
followed by “weightless” and rhythmical exercise. As function improves resistance i- 
added and the patient’s effort can be sustained for any- desired period, till strong muse 

work is achieved. Sn istic 

The clinical application of the apparatus may be illustrated by examples, in spa- 
paralysis excellent relaxation is obtained as a preliminary to re-education; m nacc 
paralysis muscle work can be localized to the affected muscles and contraction or 
antagonists eliminated. Progressive movement in painful arthritis or after injury c 
be obtained with a minimum of muscle work and with the patient confident 
movement is under his own control. In orthopaedic cases weight and counter-wcigtit 
die body itself are used to apply corrective force in deformities: mobility of I°ints 
be maintained after manipulation and. by means of spring resistance, very- strong muscle 

after abdominal operations and 

ty &rrr r from 0 ^ ^ 

of resistance.] 
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Chairman — H. C. Sejiox, M.D. 

• [May 20, 1943] 

Acanthosis Nigricans with Discrete Warts and Marked Mucous Membrane Changes in 
a Patient with Vitiligo. — L. Forman, M.D. 

D. R., male, aged 33. 

August 1941, gastro-jejunostomv performed bv Mr. Spalding at the County Hospital, 
Famborough, for growth of the pvlorus with secondary deposits. Remained well except 
for occasional nausea and fullness after meals until last six months, when he complained 
of generalized itching which was worse on scrotum, under arms and on breasts. 

On forehead the skin is thickened with some discrete flat warts. Filiform warts on 
lower lids. Warty masses at angles of mouth. Tongue normal. Teeth were removed 
several years ago. Warty thickening of epithelium of gums, showing interdental projec- 
tions of the kind one would expect to see following recent extraction of teeth. Inside 
cheeks, velvety white thickening. At sides of neck, in axillte, on nipples, around perineum 
and perianal regions, the skin shows the velvety thickening of acanthosis nigricans. 
Scattered over the inner aspects of the thighs and behind the knees there are discrete 
"arts which are indistinguishable from infective warts. 

He has had vitiligo as long as he can remember. It is interesting that no changes of 
pigmentation have occurred on previously depigmented areas, where the skin has 
undergone the thickening of acanthosis nigricans. 

Lsvulose tolerance test: Fasting blood sugar per 100 c.c. 106 mg.; one hour after 
5u 8 ar 113 mg.; two hours after sugar 104 mg. 

Blood sodium chloride per 100 c.c. 548 mg. (normal 560 to 620 mg.). 

Blood sodium per 100 c.c. 315 mg. (normal 325 to 350 mg.). 

Blood potassium per 100 c.c. 25 mg. (normal IS to 21 mg.). 


Lupus Pernio.— C. H. Whittle, M.D. 

D. T., married woman, aged 41. 

Bluish-red, painless swelling of distal end of nose one and a half years’ duration, 
accompanied by loss of weight, as much as 1 st. in a year, and feeling below par. Swelling 
°»nght thumb one month previously; this was painless and it subsided leaving no mark. 
Ao lesions discoverable elsewhere. No palpable enlargement of glands or spleen. 
Comment . — There is no tuberculous history. The X-ray of the chest and of the 
ngers is negative and the Mantoux test is negative in a dilution of 1:100, and only very 
"eakiv positive in a dilution of 1:10. Nose examined for active lupus vulgaris but 
found. Diagnosis of vascular nievus has been suggested, but the Section will prob- 
a jy agree with the original diagnosis of lupus pernio. 

Fomtan: I agree with Dr. Whittle. On compression one could see small lunus- 
e translucent nodules over the end of the nose, 
lie President: What treatment is proposed? 

lipht' So far such cases as I have had have done well with general ultraviolet 

“gnt. and I am hoping that this will also do well. 

commnni 1 ' F ‘ Hell ier: An alternative diagnosis is lymphocytoma. Such eases, although 
would hi J T1 ? r ; localized, may give a lesion somewhat of this character. A biopsv 
u Be helpful to confirm the diagnosis. 


Alopecia with Scarring.— C. H. Whittle, M.D. 

R. F., a ghl a g ec j 15 

historvU 1S u” arC ? of alo P ecia about 3 in - diameter on the right parietal region. The total 
and the t, ■° l V hrec and a ha!f vears There is scarring and reddening of some follicles, 
nair has shown verv little tendency to regrow. Admittedly there are some 
-htt. Derm at. 1 
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large hairs scattered about on the surface, but the lesion does not fit in with my original 
diagnosis of alopecia areata, given with confidence two years ago. 

1 should like the opinion of the Section as to whether this is one of the true £Clr ™j? 
alopecias, or whether it may be an artefact produced by the habit of a nervous cmM 
rubbing and scratching the part. She had received ultraviolet light treatment on my 
advice. 

The President: On examination there was no follicular enlargement and no 
I had the feeling that the patient had received X-rays at some time. Possibly togei 
with this ultraviolet light treatment she was given X-rays. 


Dr. Whittle: It is quite possible, but I was not guilty. 

Dr. Prosser Thomas: The mother gave me a history which suggested that _the e ' 
originally had a suppurative ringworm, and I thought the present appearanc 
do well for the end-result of a kerion. . 

The President: It is the sort of end picture one sees in some of the suppurative aiuma 
types of infection. 

Major F. F. Hellier: The scarring may be lupus erythematosus. In a cic 2 tn c ia a France 
one often finds a folliculitis but here I do not see any and there is not tn pp 
one finds in pseudopelade. I suggest a course of gold or bismuth. 

Major W. J. O’Donovan: This is undoubtedly a defined circular Ichon. ^’^not'thinl: 
there is a spider-web scarring throughout, and it is singularly pigmented, i t E he 

it is an artefact. When asked if she had had X-ray treatment the patient ]iv an( j 

had, but her mother said it was ultraviolet light. Otherwise the localized 
pigmentation are suggestive of lupus erythematosus. 


Three Cases of Reticulosis Cutis. — C. H. Whittle, M.D., and P. Hugh-Jones, M.B. 
Case 1.— Reticulosis Cutis: “Leukxmic” Erythroderma (hotntne rouge). 

R. H., a man aged 74, by trade a boot-repairer. , , mc less 

Historv of a rash for five vears with intense itching, which of late lias 
marked.' Seen first in March 1943, he then presented bluish-red thickening or ' 
generally’, oedema of the face and particularly the eyelids, oedema of the pem 
and anldes, and some tendency to scaling. , , a firm, 

On examination. — Axillary and inguinal lymph glands considerably enlai 0 ■ , , 

mobile; spleen not palpable. X-ray of chest showed enlargement of i ■ 
suggesting enlarged mediastinal glands. ... , , rn arse 

The skin had the usual “elephant-hide” texture, inelastic and thrown | 

creases by the natural movements of the body. The face and extremities v er 
cvanosed and the palms of the hands showed deep cracks in the folds. Ivmoho 

'Blood-counts. — Moderate hypochromic anaemia and relative and atoo' memos, 
evtosis. Total leucos. 36,000 per c.mm. Ly’mphos. 17.2S0 (4S° 0 ), polys .14, , 

l',S00, large monos. 1,S00, neutrophil myelos. ISO, blasts (? lymphoblasts) 36U. «j ma H 

Skin biopsv (shown) : A moderate cellular exudate in the papillary layer, c ii - 

round cells and polymorphs; few plasma cells and histiocy’tes. This is no -p 

suggestive of leukaemia. . , „i.i;renred and 

Axillary gland biopsy (shown) : The general structure is masked or obi nnr kcd 
the follicles have disappeared: The pulp is diminished and there is raw 
increase of endothelial type cells; favours Hodgkin’s disease rather than leukren 
Marrow biopsy (shown) : No leukaemia apparent. 

Case II. — Reticulosis Cutis: Mycosis Fungoides. 

C. G., male, a small-holder, aged 43. j. 

First seen in November 1939 with two weeks’ history of an eruption on me ’ 
very itchy, erythroderma, reddish brown in colour. Enlarged glands in the gro . 

not' palpable.' Family history of asthma. , , exten ded 

The eruption: This had started between the shoulder blades and had - nn(] 
rapidly over the greater part of the trunk, arms and legs, leaving the face — 
lower iegs untouched. It was raised, bluish-red, confluent with sharplv-define o’, 
Wassemrann reaction and blood-counts at the earlier stages were negative and norma 

^'Course-' The sheets of erythema broke up and the affected areas steadily diminished 

- - he 'p?“" d ,o be E “ in ui u "'i 
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since, with remissions and relapses. Now the whole body is involved, but activity is 
diminishing. 

Tumours have now been present four months. 

Blood-cotmt . — Shows normal red cells and haemoglobin, with relative and absolute 
lymphocytosis of mild degree. Total leucos, 22,000 per c.mm. Lymphos. 6,600, polys. 
12,210, eosinos. 1,760, monos. 880, blasts (? lymphoblasts) 550. 

Biopsy of skin tumour (shown) : Characteristic of mycosis fungoides, with abundant 
infiltration of the papillary' layer of the corium with endothelial type cells, small round 
cells and plasma cells. Eosinophils few and mast cells few. 

Sternal marrow count (shown) : No lymphocytosis : some evidence of increase in 
immature cells of granular series. 

N.B. — This case was shown at the meeting of the Section on April 11, 1940, when the 
diagnosis of mycosis was suggested bv certain members and the skin biopsy’ showed an 
infiltrate resembling the type found in mvcosis fungoides. ( Proc . R. Soc. Med., 1940, 
33, 580; Brit. J. Derm., 1940, 52 , 261.) 


Case III . — Reticulosis Cutis: ? Early Hodgkin’s Disease. 

H. A., male, a timber feller, aged 50. 

History of one vear generalized skin eruption, which started after three months’ bouts 
of sweating following an abscess in buttock. 

Family history . — Father and sister both asthma subjects. 

The eruption is a fairly generalized erythroderma, bluish-red in colour with consider- 
able thickening of the skin, and with many infiltrated dome-shaped tumours on the trunk 
which tend to break down in the centre and form abscesses. These are mostly about 
an inch in diameter. The skin shows a tendency to crack, but his condition has improved 
since admission. The tumours are preceded bv a period of sweating and followed by 
severe itching. 

Lymphatic glands enlarged and firm in the axilla;, groins, neck and epitrochlear 
regions: the spleen not palpably enlarged. 

X-ray of the chest: No enlargement of mediastinal glands. 

Blood-count shows no important departure from normal. Total leucos. 8,600 per c.mm. 
rolys. 6,450, lymphos. 1,120, monos. 260, eosinos. 770. 

Skin tumour biopsy (section shown) : The vessels are dilated and there is a moderate 
cellular exudate into the papillary layer, chiefly of small round cells and polymorphs. 
Tlie centre is breaking down to form pus. There is a moderate eosinophilia. 

Axillary gland biopsy (section shown) : The structure of the gland is well preserved, 
but there is much increase of the reticular tissue, apparently chiefly endothelial cell hyper- 
plasia, and patchy eosinophilia. Some doubtful Sternberg-Reed giant cells. 

The picture is not diagnostic but is a little suggestive of earlv Hodgkin's disease. 

Sternal marrow count: No significant departure from normal percentages. 


Clinical diagnosis ... 

I otal length of history 
kin lesion ... 

Sweating 

Irritation 

Family history 
Lymph glands 


Spleen 

Blow* Total whites 
Lymphocytes 
^wmophih ... 

SWa biopsy 


Gland biopsy 
Eternal marrow 


CASH I 

“Leukarmic” erythroderma 
5 years 

Diffuse infiltration 
None. 

Allergy + -r (asthma) 

All superficial groups -r + 
chest 4- -r 
Not -4 
30,000 
17,280 
1,800 

Chronic inflammation. 

CEdema 

Abnormal cells (not leukarmic) 
No leuksemia 


CASE ir 
Mycosis fungoides 
31 years 

Typical mycosis— early 
tumour stage 
None. 


No allergy’, “ Skin 
trouble” -f- 

All superficial groups 4- + 

Not 4- 

22,000 

G,G00 

1,760 

Histiocytes Small 

round cells +. Plasma 
cells -f 

No lymphocytosis. ? In- 
crease in early granulo- 
cytes 


CASE III 

? Hodgkin’s ? mycosis 
1 year 

Diffuse infiltration nodules 
(central softening) 

+ 4- for about 1 week, then 
“boils” come out, then 
irritation -f- (cycle re- 
peats) 

Allergy -f- (asthma) 

All superficial groups 4- -f 

Not 4- 
8,600 
1,120 
770 

Small round cells -K Poly- 
morphs at centre (skin 
nodule) 

? Atypical Hodgkin’s 
Approximately normal per- 
centages 


e: The second case was shown here about three years ago, when there was 
is e discussion and the diagnosis of mycosis fungoides suggested. The fast case 

n.-itkLi ■ undiagnosed. The cases have a clinical link with each other, and possible a 
u nological one. We hope to publish fuller details later. 
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large hairs scattered about on the surface, but the lesion does not fit in with my original 
diagnosis of alopecia areata, given with confidence two years ago. 

I should like the opinion of the Section as to whether this is one of the true scarring 
alopecias, or whether it may be an artefact produced bv the habit of a nervous child 
rubbing and scratching the "part. She had received ultraviolet light treatment on my 
advice. 

The President: On examination there was no follicular enlargement and no sealing. 
I had the feeling that the patient had received X-rays at some time. Possibly together 
with this ultraviolet light treatment she was given X-rays. 

Dr. Whittle: It is quite possible, but I was not guilty. 

Dr. Prosser Thomas: The mother gave me a history which suggested that the child 
originally had a suppurative ringworm, and I thought the present appearance would 
do well for the end-result of a kerion. 

The President: It is the sort of end picture one sees in some of the suppurative animal 
types of infection. 

Major F. F. Hellier: The scarring may be lupus erythematosus. In a cicatricial alopecia 
one often finds a folliculitis but here I do not see any and there is not the appearance 
one finds in pseudopelade. I suggest a course of gold or bismuth. 

Major W. J. O’Donovan: This is undoubtedly a defined circular lesion, truly s J- a . r /^Jv 
there is a spider-web scarring throughout, and it is singularly pigmented. I cannot mm-' 
it is an artefact. When asked if she had had X-ray treatment the patient said that 
had, but her mother said it was ultraviolet light. "Otherwise the localized atropny a 
pigmentation are suggestive of lupus erythematosus. 


Three Cases of Reticulosis Cutis. — C. H. Whittle, M.D.. and P. Hugh-Jones, M.B. 
Case I. — Reticulosis Cutis: “Leukxmic” Erythroderma (, homme rouge). 

R. H., a man aged 74, by trade a boot-repairer. . s 

History of a rash for five years with intense itching, which of late has become les- 
marked. Seen first in March 1943, he then presented bluish-red thickening of the s’ 
generally, oedema of the face and particularly the eyelids, oedema of the penis and scrotum, 
and ankles, and some tendency' to scaling. , 

Oii examination. — Axillary and inguinal lymph glands considerably enlarged and ft • 
mobile; spleen not palpable. X-ray of chest showed enlargement of hilar sha 01 
suggesting enlarged mediastinal glands. 

The skin had the usual “elephant-hide” texture, inelastic and thrown into coars 
creases by' the natural movements of the bodv. The face and extremities were moderate y 
evanosed and the palms of the hands showed deep cracks in the folds. , 

Blood-counts. — Moderate hypochromic anamiia and relative and absolute lvnipn 
evtosis. Total leucos. 36,000 per c.mm. Lvmphos. 17.2S0 (4S%), polys. 14,400, eosinos. 
1,800, large monos. 1,800, neutrophil my'elos. 180, blasts (? lymphoblasts) 360. 

Skin biopsy (shown) : A moderate cellular exudate in the papillary lay'er, chiefly sma 
round cells and polymorphs; few plasma cells and histiocytes. This is not specia J 
suggestive of leukaemia. , 

Axillary' gland biopsy (shown) : The general structure is masked or obliterated a 
the follicles have disappeared: The pulp is diminished and there is fairly' mar 
increase of endothelial ty'pe cells; favours Hodgkin’s disease rather than leukiemia. 
Marrow biopsy (shown) : No leukaemia apparent. 


Case II.— -Reticulosis Cutis: Mycosis Fungoides. 

C. G., male, a small-holder, aged 43. 

First seen in November 1939 with two weeks’ history of an eruption on the trun j 
very itchy', erythroderma, reddish brown in colour. Enlarged glands in the groin: spice 
not palpable. Family history of asthma. , . 

The eruption: This had started between the shoulder blades and had extent 
rapidly over the greater part of the trunk, arms and legs, leaving the face, wrists, a 
lower legs untouched. It was raised, bluish-red, confluent with sharply-defined 

Wassermann reaction and blood-counts at the earlier stages were negative and no 

Course; The sheets of erythema broke up and the affected areas steadily diminished 
in si 7 e leaving deeply pigmented skin, without scarring. (He had had arsenic ■ 
general U V.R which’ may have accounted for the pigmentation.) Improverncn c 
finned, . the itching ceased and he appeared to be getting well until No^tar ^ 
when he presented himself again with extensmn, more itching and en g a i 

glands in the cervical, axillary and inguinal groups. He has been m and o 1 
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Sternal Puncture — Bone Marrow Smear (4.2.43). 
Differentia! count on 400 cells: 


Polvmorphonuclears 

Mctamyelocvtes 

Myelocytes 

Neutrophil 

34-25 

6-25 

18-75 


Eosinophil 

10-0 

5-75 

Premyelocytes 

Myeloblasts 


4-50 

3-75 

| 

Lymphocytes 

Large hyalines 


10-75 
_ 0-50 


Normoblasts 

Ervthroblasts 

1 

0-25 

5- 25 

1 


The proportion of cells of the myeloid series (A) to nucleated red cells (B) is 17 to L 
h-crmal varies from 8 to 1 to 2 to 1. 

Histological report on biopsy of skm and lymph gland (December 1942). — Skin: The 
epidermis is thinned and the interpapillary processes elongated. Extensive cellular 
infiltration of the subpapillary coriunt and to a lesser degree of the papillce, consisting 
oE: (1) Predominating, a cell resembling the plasma cell but, except for a few, failing 
to stain by Pappenheim stain and lacking the typical nuclear marking. A few of these 
.double nuclei. (2) Larger cells of the histiocyte class. (3) Lymphocytes. (4) Mast 
cells in moderate number. (5) Occasional eosinophil leucocytes. Some areas of nuclear 
degeneration are present. Dilated thin-walled blood-vessels are numerous and some 
cedema is present. Organisms can only be seen in the keratin on the surface. 

Epitrochlear gland : The architecture is largely obliterated by heavy cellular infiltration 
01 'h? medulla. A few compressed follicles are recognizable. The cells resemble those 
described in the corium. The plasma-cell-like type predominates and the histiocytes 
are also numerous, some of them contain htemosiderin. 


Ease Ilf . — Exfoliative Erythroderma with Leukxmic Blood Picture. 

E- C., female, aged 32. Occupation : Housewife. 

History five years. Generalized irritation and changing colour of the skin with scaling, 
olour was apparently brownish at first, then became red, and is now a bluish plum 
Wotir. Generalized oedema of the skin. Generalized adenitis. Possible enlargement of 
e spleen. W. R. negative. 

Blood-counts. 

W.B.C. Polys. Myelos. 

9,000 6% — 

31,000 28% — 

basos. 1-0%, monos. 12 0%, 


. Date 

13.6.42 

30.6.42 
18.5.43: 


R.B.C. 
4,000,000 
3,200,000 
Pol vs. 63-0% 


Hb. 

80% 


C.f. 


1 


i ■ — • * uj v^ 0 , eosinos. 2*0%, oasus. i-*J7 0r muuw. mu«ui 

rge lymphos. 4-0%, primitive white cells 18 0% (? monoblasts) Embleton. 

Sternal puncture: Bone-marrow smear. 

lO^n^'"*?' ^ mear 5-5%, lymphoblasts 9-5%, lymphos. (large) 43, lymphos. (small) 
4 ’ -• polys. 26, eosinos. 3-5, normoblasts 19 per 100 white cells, megaloblasts 

P er 100 white cells. 

show 616 ' S a b’mpkatic increase, particularly of the large lymphocytes. The smear 
s considerable activitv of the polvmorphonuclear series. This is compatible with an 
ymphatic leuktemia. ' ' 

mfiltrat' °£' Ca J Te P 0Tt on biopsy from the forearm (Dr. Vaux, 23.6.42) : Diffuse and focal 
cells ' -rl. n l " e dermis with numerous lymphocytes and a few eosinophils and epitheloid 
Lvm l appearance is compatible with a leukxmic erythroderma. 
kotH ' S‘ a nds: The follicles are small. There is a great increase of Ivmphoid cells, 
Ptolifcrit’ Ure n f n<1 *, mmature . and also scattered eosinophils in the medulla as well as 
fibrosis is' 0 " rc . ticu 'nni cells. The blood-vessels contain a number of Ivmphocvtes; 
hmlthJn !>rcs , en , t ln somc areas and a few small hemorrhages. The picture is that of 
- p,,oul medullary reticulosis. 

Hr.' 3Vhhtb' am?' th - at th j Se case f ^belong to r tl , 1 , e sai Pf K rou P as those demonstrated by 


Lvmphos. 

' 90% 

57% 

small lymphos. nil, 


Sept,- 


wc intend to publish them fully, with comments. 
Dermat. 2 
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Dr. P. Hugh-Joncs: The pathology of these cases has not been fully worked out. 

Case I was diagnosed as “leukremic” erythroderma and he had a total length of history 
of five years. He has, unfortunately, died, and there has been a post-mortem examination. 
Clinically he seemed exactly like “leuktemic” erythroderma and his blood-count supported 
that view. 

Case II is one of mycosis fungoides. The condition here gives rise to* itching, and he is 
in the early tumour stage. 

Case III has not yet been diagnosed and has only a year’s history; there appears 
the same sort of skin infiltration, though he has a different and earlier type of skin nodule. 
He, himself, described the nodules as “ boils ”, and it is true that they break down and give 
the appearance of boils. 

I am able to show lantern slides of the skin sections from the cases. The first, which 
we describe as “ leukaemia ” erythroderma, shows a great deal of cell infiltration, but 
it is pathologically just a diffuse infiltration into the skin. The next case has been 
diagnosed definitely as mycosis fungoides and we think it will be seen that there is a rrmcn 
greater infiltration into the skin. It also shows a different type of infiltration— a numoe. 
of histiocytes, some small round cells, and some plasma cells. It contrasts with the otne. 
two cases which show an infiltration of the skin suggestive only of chronic inflammation. 

Thus, although these cases really do show a very definite clinical resemblance, the skin 
sections are different. _ 

'As you will have seen they all have much skin irritation. In' the last case this iso j> 
cyclical type: the patient has sweating for a week, then the “ lumps ” in the skm come u , 
then the irritation becomes intense, and after that the cycle repeats itself. 

There is a history of allergy present in the “ leukiemic ” erythroderma, which ma.s or 
may not account for the eosinophilia which one sees in the blood-films. 

The lymph glands are all enlarged in each case, and in the “ leukaemic " erythroderm, 
case there is very marked enlargement. It will be seen from the blood-counts mai, 
the “leukaemic” erythroderma there is a pronounced lymphocytosis. All the c 3£ e .;,,y nrv 
an increase in the white cells, though this in the last case, which had only a years m 
is not so marked. , 

The case which we confidently diagnosed as “leuksemic” erythroderma, and which cu • 
showed at post-mortem no signs whatever of leukaemia. There were abnormal ecus 
the bone-marrow but these were certainly not leukaemic. 


Three Cases of Exfoliative Erythroderma. — J. E. M. Wiglet, M.B. 

Case I . — Exfoliative Erythroderma ( Reticulo-endotheliosis ). 

S. T. W. T., male, aged 59. • • h 

History six months. Intense irritation; yellowish red colour of thickened shin "d 
generalized exfoliation. There was cervical, axillary, and inguinal adenitis, and a - 
some enlargement of liver and spleen. W.R. negative. 

Differential Blood-Count. 

R.B.C. Hb. C.l. W.B.C. Polys. Lvmphos. Eosinos. Monos. Bnsos. 
— — — 11,900 36% ” 32% 26% 5% I< ’<’ 

4,960,000 85% 0-9 13,700 66% 21% 11% 2% — 

Biopsy of skin : Reticular proliferation and parakeratosis. 

Biopsy of gland: Irregular reticular proliferation and eosinophilia. “Consistent " ,r ' 
Hodgkin’s disease.” 


Date 

27.3.43 

12.4.43 


Case II . — Exfoliative Erythroderma with Lenkrcmic Blood Picture. 

E. S., male, aged 57. Occupation : Coal miner. 

History three years. Generalized irritation, redness and scaling of the skin, whic i _'■> 
thick and oedema tons. There is cervical, axillary and inguinal adenitis. The hver ‘ 
enlarged two fingerbreadths below costal margin and feels smooth. The spleen is x 
palpable. Ascites developed within past three months. W.R. negative. 

X-ray of chest : Enlargement of hilar shadows. Probable silicosis of lungs. 

Gastric analysis: Complete achlorhydria. 

Gastroscopy: Some degree of atrophy of gastric mucous membrane. No other lesm; 
seen. 


Date 

23.11.42 

30.11.42 
25.1.43 

7.5.43 


Blood-counts. 


R.B.C. 

Hb. 

C.l. 

W.B.C. 

Polvs. 

4.630,000 

74 

0-8 

19,800 

48% 

4,300,000 

76 

OSS 

42,600 

• 15 % 

3.710.000 

73 

0-98 

23,900 

54% 

4,040,000 

75 

0-93 

16,400 

63% 


Eosinos. 

11 % 

14% 

14-5% 

13-5% 


Lvmphos. 

' 33% 
32% 


26% 

2 0-5% 


Primitive 
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nodules had appeared for some weeks. No treatment has so far been carried out, and 
involution has been entirely spontaneous. 

No glands palpable but spleen extends two fingerbreadths below the costal margin. 

Blood-count normal. 

Wassermann reaction negative. 

Comment . — Anyone who has not seen the section from one of this patient’s lesions, 
as well as the more active clinical phase, might reasonably doubt the diagnosis. Kaposi’s 
disease is more rare in women than men. There is no evidence of any continental 
ancestry in this woman, whose parents both came from East Anglia. 

Spontaneous involution is, of course, one of the features of this disease, although in 
some cases, such as one I showed here with Dr. -Roxburgh in 1938, involution only 
occurred after deep X-ray therapy. This treatment, however, did not prevent the 
development of new lesions subsequently, and I have little doubt that further lesions 
"ill develop in this case with or without such treatment. 

In addition to the other unusual features already described in this case, the condition 
is still unilateral two years after its onset, whereas in all the cases originally described 
bv Kaposi, and most of those observed since, there has been some degree of symmetry'. 
Amputation seems unjustifiable since there appears to be no record of the disease ever 
having been aborted by excision of the earliest lesions. 

' REFERENCE 

ROXBURGH, A. C„ and KLABER, ROBERT (1038) Proc. R. Sac. Med., 31 , STS. 


Idiopathic Htemorrhagic Sarcoma of Kaposi. — J. E. M. Wiglev, M.B. 

Mons. D., aged 75. Of Southern French stock though he admits possible Italian 
ancestry. 

About one year’s history. Some stiffness of hands and bleeding on trauma are the 
only symptoms. 

Lesions present on the left auricle, about each wrist, on the back of each hand 
and lingers and on the sole of each foot. 

Hie lesions include bluish macules, thickened plaques of a blue and brownish colour. 
Nodules of varying size, both hard and soft and many telangiectases are present. Some 
ot the nodules appear “let in" to the surrounding tissues like a wax mould. There is 
“deroa of the hands but no ulceration. The general health is good and the 
’’ negative. 

Histology. — A section from a well-marked lesion on one hand shows two well-defined 
nodules in the corium. The nodules consist of interlacing bundles of spindle-shaped 
cei js. Spaces indicative of newly formed vessels are present on the periphery of the 
nodules. Between the nodules are many newly formed vessels and dilated spaces. Much 
won pigment is present. Otherwise there is little change. 

f 11 rc,7tlneul -' — One exposure of 250 r ro the hands about three weeks ago has been 
Mowed by some diminution of the size and hardness of the lesions. 

j„ Klaber: The histology of Dr. Wigley’s case is sarcoma of the spindle-cell type, which 
is „ asls for Kaposi’s original title of idiopathic haemorrhagic sarcoma, whereas mine 
treafm 1 + angiomatous type, without any obvious sarcomatous cells. With regard to 
invetiVt- ’ s P°ntaneous involution is one feature of this disease, although in some cases 
UrewAi n. only occurs after deep X-ray therapy. This treatment, however, does not 
- the later development of new lesions. 

scecn’ihA *’ ar *?es Weber: Does anyone remember one of Dr. Sequeira’s typical cases of 
deveWna muIti Pl e haemorrhagic sarcoma? In the case I have in mind the patient 
that ra P'dly growing true sarcoma in the left leg and there could be no doubt that 

like a “ eve l°Ped on the haemorrhagic sarcoma; it was spindle-celled. It behaved 

and p wyuignant tumour, and recurred in the stump after amputation (see J. H. Sequeira 
T - Br am, Brit. Journ. Derm., 1926, 38, 501). 

has^p.L^?’ O'Donovan: I recall this case well; it was exactly as Dr. Parkes Weber 
“fight 1 wonder whether Dr. Klaber would agree with me that clinically he 

histologic 1 “ 3 me l anotic carcinoma if he had not determined his diagnosis by the 


E4rly Kraurosis Vulva; in a Child.— J. E. M. Wiglev, M.B. 

a ged 7. 

her moth at ' t0 hospital in October last year on account of constipation. At that time 
and vulv Er j tatec * ihat she seemed to suffer from considerable itching about the anus 
n an “ that the mother noticed “ something unusual ” about these pans for some 
Sri't— D e RM at . 2 * 
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Dr. C. H. Whittle: I agree with Dr. Wigley that all these eases belong to the group 
of reticulo-endotheliosis, and therefore one should expect all shades of variation between 
different clinical types. Sequeira and Panton have published records of 5 cases in 1925 
(Quart. J. Med., 18, 250). One of them was originally described as parakeratosis variegata 
(Dore, S. E., Proc. R.' Soc. Med., 1922, 16, Sect. Derm., 19); the term used up to then was 
lymphoderma perniciosa but that was deliberately abandoned by Sequeira and Panton in 
their description. Their paper shows clearly certain important points. These cases, 
which correspond very closely to Dr. Wigley's “blue-red” patient and to our “homme 
rouge ” who died, and to a number of other cases shown from time to time at this 
Section are clinically distinct, as Sequeira and Panton were at pains to point out, from 
other cases of erythroderma such as we get with Hodgkin’s disease; and mycosis fungoides 
and also from cases due to drugs such as arsenic, and from cases of generalized 
psoriasis and eczema. Again they are not really typical leukaemias. In the Britisn 
literature few, if any, of the cases described as “ leuksemic ” erythroderma are realty 
leukemias at all. There is little post-mortem evidence and some of it is not conclusive. 
In the case details and sections we saw to-day of our case of “ leukaemic ” erythroderma, 
the post-mortem' evidence definitely excludes leukaemia in spite of a blood-count of 3 b,uuu 
total white cells of which half are lymphocytes. f 

Is there any sort of conclusion which we can come to without going further into the 
histology? We have to emphasize the distinction between this group and the true 
leukaemias. My impression of the leukaemias is that they do not get erythroderma as 
a rule but they get discrete separate tumours. 

Another point is that this type of generalized erythroderma is fairly commonly associated 
with Hodgkin’s disease, and very probably some of. the doubtful cases will prove in im 
to be cases of that condition. The mycosis group before the tumour stage has oe= 
reached shows more discrete lesions, with a tendency to “ geographical " figures, 
infiltration. This was true of our Case II which I showed three years ago and wliicn n - 
remained true to type, now showing tumours. Perhaps the whole problem will be c w“* 
up by a careful study of lymph nodes, blood pictures and of sternal marrow punciu • 

Major W. J. O’Donovan: What was the bone-marrow like in the recent post-mortem? 

Dr. Whittle: It was not leukaemic marrow. The pathologist was not prepared to gne 
a diagnosis of this case at post-mortem. The man had died of some intercurrent disea. 
pneumonia. 

Major Hellier: The question of the little nodules formed in some of these cases is 
esting. I remember a case very similar to one of them. It was under my care tor so 
fifteen months in all and it went through various phases. At a certain stage the pan 
developed little tumours. I had a biopsy done of them, and I found intense poiyrnorpi 
infiltration which I thought must be myelogenous leukemia. We did a sternal P un i l «. r 
but it did not show very much. The patient had a raised polymorphonuclear count. « 
a period all these tumours settled down and ultimately cleared up entirely. I cm q« 
satisfied that they were really infective lesions occurring in a damaged skin. 

Dr. L. Forman: There is a large surface of inflammation in the skin and the 
is the medium for carrying white blood-cells to the skin. A white blood-count oi i^, . 
is often encountered without there being any evidence of either sepsis or any subseq 
evidence of leukaemia. 

Major W. J. O’Donovan: I might recall the most remarkable observation of the la ® 
Dr. Pernet who showed an association between these mycosis fungoides cases and l° n , 8e 
The parents of the patient had reached a most ripe old age in every case he baa i - ' 

and I have found the same thing true in my own experience, that the longevity m 
parents is phenomenal. I hope that Dr. Wigley will look into the longevity oi 
cases he has shown as this association of phenomena may be a factor in dinere 
diagnosis. 


Kaposi’s Disease. — Robert Klaber, M.D. 

Mrs. M. H., aged 32. In 1941 she noticed pain on pressure, middle inner aspect of 
sole of left foot and a slightly raised, purple, tender lesion appeared at this S1 
At the War Memorial Hospital, Enfield, X-ray photographs showed nothing abnorma - 
September 1942: The lesion was curetted and a microscopic section taken . 

only dilated vessels were recognized. The condition never healed completely and 
freely at intervals after the slightest trauma. 

' Referred to me by Mr. Cruickshank, with a small red bleeding mass about 1 m. m 
diameter. A section was requested but owing to excessive bleeding and the friabild) _ 
the tissue, no material was obtainable. The whole was treated by diathermy and iiea 
after a month, leaving only an irregular scar. ^ 

March 1943: A group of purple nodules appeared on the back and inner asp ' 
of the ankle. These were raised and elastic in consistency. The appearances .ig b ^ 
Kaposi’s disease and a microscopic section taken from one of the nodules npj < 

^In'the two months which have since elapsed, the purple nodules have become flattened 
and the colour has changed to mauve-brown. When last seen on M. . - 
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accept the condition as an active tuberculide in spite of repeatedlv negative Mantoux 
leactions, or as an unusually active case of Boeck’s sarcoid > with secondary coccal infection. 

Dr. Parkes Weber: I think that this is a fairly typical example of what I have called 
a rosacea-like type of cutaneous sarcoidosis (vVeber and Lauber, Pro c, R. Soc. Med., 
1939, 32, 1025), and all these microscopical examinations are not points against that 
diagnosis. Our. case was that of a woman with a very similar condition of the face and 
! n ‘hot case there could be no doubt whatever that it was a kind of sarcoidosis because, 
311 st .before the rosacea-like condition developed, she had had a small typical “ lupus 
permo of the nose, and the microscopical examination of a nodule on the right upper 
arm had shown sarcoid structure. 

Major W. J. O'Donovan: If one wants to use a clinical term our predecessors would have 
called it a severe case of acnitis and have left it at that. 

The President: I believe that by common consent the term acnitis is no longer used. 

Dr. Klaber: I hope Major O’Donovan will forgive me if I fail to quarrel with his obser- 
vation. I would, however, imn'ere Dr. barker We bo- to wUb J "r-<.- svsgest i <'-i. W - 
nave already had so much trouble with the “rosaceous tuberculide ” that we should at all 
costs avoid a “rosaceous sarcoid". 


Poikiloderma of Face and Neck (Poikilodermie Reticulaire Pigmentee Civatte). — 
Theresa Kindler, M.D. (for Dr. R. T. Brain). 

Mrs. A. M., aged 55. Menopause started five years ago. Nervous subject, otherwise 
"c!l. Has had 8 healthv children, no miscarriages. No skin diseases in her family. 

Eczema of backs of hands was treated and cured with X-rays. No X-ray treatment 

l ‘> any other part of her body. She had had some U.V.R. to” her face, but long after 

the disease had started. She had been on the stage for many years and admits the 
excessive use of greasy cosmetics. 

Changes in her skin were first observed eight years ago. The skin of her face was 
eery red and scaly, but she does not exactly know where and how the trouble started. 
I he condition became gradually worse, but remained confined to face, neck and adjoin- 
tng regions. It was more marked in cold weather. Irritation slight. 

Present condition. — Skin of face, neck and upper part of chest resembles an X-ray 

atrophy. Especially at the cheeks, chin, front and sides of the neck and behind the 

ears >t shows a variegated appearance, a fine network of pigmentation and depigmentation, 
telangiectases, erythematous and atrophic spots; the pigmentations being more marked 
on the neck, the telangiectases and erythema on the face. In some parts there is 
"filtration, the skin is tense and adheres to the deeper layers. Round the mouth the 
s wn is crinkled. The lids are slightlv (edematous and show telangiectases. There was 
more scaling and irritation when I saw’ the patient first, but this improved after treatment 
"tth simple creams. The mucosa of the mouth is free. 

Histology, — Epidermis is thinned to a few layers: rete cones and papilla: mostly missing; 
border between epidermis and cutis a straight but not sharply defined line. Basal layer: 
Intercellular oedema, cells swollen, vacuolized, nuclei shrunken. I’npillarv layer and 
u pper part of dermis: not verv dense infiltrate consisting of fibroblasts, lymph cells, 
enromatophores. Numerous dilated vessels surrounded by infiltrate. Elastic fibres 
shredded, rarefied, feeblv stained; collagen transformed into homogeneous, feeblv 
coloured bundles. * 

The occurrence of the disease, chieflv in women at the menopause, suggests a neuro- 
endocrine tetiology. On the other hand some workers, e.g. Thibierge and Habermann, 
’dentify it with melanoderma toxica, which is produced by contact with impure oils 
and greases. Also Civatte admitted eventually that those cases are similar, if not 
“tentical, with his own. As our patient admits the excessive use of fatty cosmetics over 
a verv- long period, the question arises if the chemical irritation from possibly impure 
■Ms was not an additional factor in the provocation of the disease. 

,,, f ceatment is usually unsatisfactory, although Civatte claimed success in one case, 
c have tried simple creams, stilbccstrol and recently injections of antuitrin S, 100 units 

tw 'ce weekly. 


Poikiloderma Atrophicans Vasculare Jacobi. — Theresa Kixdler, M.D. 

firsT ° t * 1cr Patient, \V. R„ is a man aged 57. whom I am showing as a contrast to the 
an • C '\ Se ' ’ 5 suffering from the generalized type of the disease. The patient is 

-ned and has two healthv children. No family history of skin disease. 

vears ago. after a serious motor accident in the 
sign was a red patch on 


tours'- r *r' n tiisotfior started fifteen ....... ....... ...... .. 

sc n ‘ which he suffered a compound fracture. The first 
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three years. The mother stated that she was a rather difficult child to manage and that 
she seemed shy and diffident. ' 

The only past history which may he of interest is that there was some vaginal We« 
ing noticed for a short time after birth. 

On examination .- — The inner side of the lahia majora appeared white and s iny, 
suggestive of atrophy, a few fine telangiectases were observed over the "hue ar *• 
There seemed little evidence of labia minora and the white atrophic-looking a 
appeared to surround die meatus urinarius. A similar appearance was noted sprea g 
back towards the anus. . 

General physical examination of the child showed no obvious departure from tic 
normal. A single threadworm which was found was suitably dealt with. 

Histology . — A section taken from the vulval area shows some thickening of the 
layer. In the upper third of the corium there is oedema leading to rarefaction, 


layer. In the upper third of the corium there is oedema leading . t j ssue 

a “fading away” of the connective tissue. The remaining bundles of cpnnectne^j-^ 


are caked together, giving a homogeneous appearance. In places there is a gap ^ 
between the epidermis and the cutis. The elastic tissue is diminished, being a > 
the more rarefied areas. Some cellular infiltration is present. 

The general histological appearance is identical with that described as lichen sc 
Treatment . — Treatment with an oestrin ointment (1,000 units per, g.) has pro 
some improvement. The mother states the child’s general condition has l 1 
she has less irritation, is easier to manage and seems more self-confident. 

Comment. — Dr. Agnes Savill has called my attention to a case reported y f 
and Ellis (Ketron, L„ and Ellis, F. A., /. Stirg., 1935, 61, 635) referred to by her i 
/. Obstet. Gyiucc., 1942, 49, 310, of a child aged S which seems to me almost m 
with this case, both clinically and histologically, under the title of Leucop aci ‘V jj ar ; t (, 
appear to use this term synonymously with kraurosis vulvas and discuss tn ' . nc ,j 0 n 
of this condition to scleroderma circumscripta. They do not appear to dta" 
between this latter condition and lichen sclerosus. , ntro phic 

As the appearances in the present case seem primarily to be the results o < ■ t 

process I have preferred to record it under the name of kraurosis. con _ 

[Dr. Agnes Savill has written in to say that she prefers to call the case t ic a 
tracted stage of ‘leukoplakic vulvitis”.] 

The President: It might be that the condition is the result of scratclaing. The £ ‘"[Jild 
appearances are common enough in adults and the middle-aged, but neie we na 
of 7 in whom the same clinical pictuie is present. 

Major W. J. O’Donovan: I confess that I have never seen a case like this before.^ 
surprised to hear that some colleagues have seen many such striking cases, 
appearance at large clinics calls for an explanation. 


? Tuberculide, ? Sarcoid. — Robert Klaber, M.D. 

T, E., married man, aged 31, apparently in good general health. Six months a^o ^ 
eruption first appeared on the middle of his forehead, which his doctor rega ^ 
“herpes”. Within a few weeks the eruption had spread over the greater par 

face and ears. j f varying 

Four months ago, the lesions consisted of firm, raised pinkish-red papules J us 'tule 
size, on a dusky erythematous base, a small proportion being capped bv a sma P 
or adherent crust. On glass-pressure, some lesions showed a central translucence JJ0 

any typical apple-jelly nodules. He had not taken any bromides and t rei 
history of tubercle or syphilis. No palpable glands. . onecial 

Total white cell counts ranged from 13,400 to 14,800 per c.mm. withou v-eneated 
preponderance. Wassermann and Kahn reactions were twice negative, as were I ‘ ^ 
Mantoux reactions. Radiographs of chest, hands and feet showed nothing _ ) 

The E.S.R. was slightly raised, showing a fall of 14 mm. in one hour (normal ° 5 „ 

Some improvement having followed a first injection of N.A.B. a total ot I ust T 0 ,f s 

has been given over a period of ten weeks with considerable improvemen . 

lesions, however, still persist. • munatorv nodules. 

A first biopsy taken before treatment began shows circumscribed lnfian j atcr 

consisting largely of lymphocytes with some polymorphonuclear ■ ce „ s 

section shows well-marked tuberculoid granulation tissue "ith c Smplctely after 

Comment. One would expect a late secondary syphilide to cleai u] 

5 e. of N.A.B. . . , . . T 11 cpcm that one must either 

The choice of diagnosis in this case is not easy. It would seem 
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accept the condition as an active tuberculide in spite of repeatedly negative Mantoux 
icactions, or as an unusually active case of Bocck’s sarcoid ovith secondary coccal infection. 

Dr. Parkcs Welier: 1 think that this is a fairly typical example of what I have called 
a rosacea-like type of cutaneous sarcoidosis (vVeber and Lauber, Proc. R. Soc. Med., 
1039, 32, 1025). and all these microscopical examinations are not points against that 
diagnosis. Our. case was that of a woman with a very similar condition of the face and 
in that case there could be no doubt whatever that it was a kind of sarcoidosis because, 
just before the rosacea-like condition developed, she had had a small typical “lupus 
pernio" of the nose, and the microscopical examination of a nodule on the right upper 
arm had shown sarcoid structure. 

Major W. J. O’Donovan: If one wants to use a clinical term our predecessors would have 
called it a severe case of acnitis and have left it at that. 

The President: I believe that by common consent the term acnitis is no longer used. 

Dr. Klaber: I hope Major O’Donovan will forgive me if I fail to quarrel with his obser- 
vation. I would, however, imp'ere Dr. Parker lVcfcc r to with^-ow h:s svegest'e-v W~ 
have already had so much trouble with the “rosaceous tuberculide ” that we should at alt 
costs avoid a “rosaceous sarcoid’’. 


Poikiloderma of Face and Neck (Poikilodermie Reticulaire Pigmentee Civatte). 
Theresa Kixdler, M.D. (for Dr. R. T. Brain). 

Mrs. A. M., aged 55. Menopause started five years ago. Nervous subject, otherwise 
"ell. Has had 8 healthy children, no miscarriages. No skin diseases in her family. 

Eczema of backs of hands was treated and cured with X-ravs. No X-ray treatment 
to any other part of her bodv. She had had sonic U.V.R. to her face, but long aftef 
the disease had started. She had been on the stage for many years and admits the 
excessive use of greasy cosmetics. 

Changes in her skin were first observed eight years ago. The skin of her face was 
very red and scaly, hut she does not exactly know where and how the trouble started, 
flic condition became gradually worse, but remained confined to face, neck and adjotn- 
>ng regions. It was more marked in cold weather. Irritation slight. 

Present condition. — Skin of face, neck and upper part of chest resembles an X-ray 
atrophy. Especially at the checks, chin, front and sides of the neck and behind the 
cars it shows a variegated appearance, a fine network of pigmentation and depigmentation, 
telangiectases, erythematous and atrophic spots; the pigmentations being more marked 
on the neck, the telangiectases and erythema on the face. In some parts there is 
infiltration, the skin is tense and adheres to the deeper layers. Round the mouth the 
skin is crinkled. The lids are slightly oedematous and show telangiectases, lhere was 
tnore scaling and irritation when I saw the patient first, hut this iniproicd after treatment 
"ith simple creams. The mucosa of the mouth is free. 

Histology. — Epidermis is thinned to a few layers; rete cones and papilla: mostly missing, 
border between epidermis and cutis a straight but not sharply defined line. Basal layer. 
Intercellular (edema, cells swollen, vacuolized, nuclei shrunken. Papillary layer and 
U PPM part of dermis: not very dense infiltrate consisting of fibroblasts, lymph cells, 
ohromatophores. Numerous dilated vessels surrounded by infiltrate. Elastic fibres 
shredded, rarefied, feebly stained; collagen transformed into homogeneous, feebly 
coloured bundles. 

The occurrence of the disease, chiefly in women at the menopause, suggests a neuro- 
endocrine aetiology On die other hand some workers, e.g. Thibiergc and Habermann, 
"lentify it with melanoderma toxica, which is produced by contact with impure oils 
and greases. Also Civatte admitted eventually that those cases are similar, if not 
identical, with his own. As our patient admits the excessive use of fatty cosmetics over 
j! 'cry long period, the question arises if the chemical irritation from possibly impure 
kits was not an additional factor in the provocation of the disease. 

Treatment is usually unsatisfactory, although Civatte claimed success in one case. 
'”e have tried simple creams, stilbcestrol and recently injections of antuitrin S, i 00 units 
twice weekly. 

Poikiloderma Atrophicans Vasculare Jacobi. — Theresa Kindlkr, M.D. 

% other patient, W. R., is a man aged 57. whom I am showing as a contrast to the 
llrs t case. He is suffering front the generalized type of the disease. The patient is 
married and has two healthv children. No family history of skin disease, 

His rkin disorder started fifteen years ago. after a serious motor accident in the 
votirse of which lie suffered a compound fracture. The first sign was a red patch on 
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his left arm and the affection gradually spread over the greater part of his bod) - . He 
felt intense irritation; later on the skin felt sore and became extremely tender to touch 
and pressure, so much so that even the touch of his clothes and bedclothes feels like 
“being rubbed with a sandpaper”. He has felt increasingly weak and tired for many 
years and has been impotent for eight years. The symptoms are worse in winter. 

On inspection the patient shows a symmetrical involvement of most of his integument. 
Hie changes are most pronounced at the sides of the trunk, the arms, thighs and 
buttocks and show large, ill-defined atrophic and erythematous areas with bright red 
or purplish marbling, net-like pigmentations, atrophies, telangiectases and small 
haemorrhages. At the buttocks and back of thighs the skin is very thin, crinkled, scaling. 
On the buccal mucosa telangiectases are present. 

The circumstances in this case, the onset after a shock, the weakness and impotence 
also make a connexion with neuro- vegetative and endocrine disorders probable. } 
some workers a suprarenal insufficiency^ has been suspected. The pains and \\ea ness 
in the muscles also suggest an accompanying myositis similar to the type Petges-L eja . 
Unfortunately we were not able to obtain a biopsy from the muscles. 

The patient has been seen in several clinics and to exclude an infectious focus, a 
his teeth had been taken out many years ago; but the progressive detenoiation c 
tinued. As all other treatments have failed, we intend to try suprarenal extract no 
The two types of poikiloderma have been regarded By some writers as varieties o 
same syndrome, which seems to be confirmed by the very similar histology , 
thought them to be different entities, Civatte’s type being identical with mclano 
toxica Hoffman. 


Annular Cutaneous Tuberculosis — H. J. Wallace, M.D. 

Unmarried woman aged 40, three lesions on the front of her left leg. The largest fir 
appeared ten years ago and has been spreading slowly. jj 

Family history. — The mother and father, two sisters, two uncles and one aunt, 
developed pulmonary' tuberculosis about the age of 40. . ^ 

Past history. — Well until three years ago, when she developed German mens cs ' 
rheumatism as a sequel. She was in bed for four months and has not felt rea 
since, although she has no definite symptoms beyond lassitude. - 

Investigations. — Mantoux 1 : 1,000 positive. X-ray of chest: No abnormality detecte • 
On examination. — The lesions show a brownish scaly edge, the brownish co our * - b 
persistent on diascopy. Their centre bears a superficial resemblance to morpna. • 
traversed by telangiectases. No other abnormal physical signs detected on e 
examination. . .. , rt ; on 

Histology. — Chronic inflammation of the dermis. At one place there is a co e ^ 
of cells comprising endothelial cells and a few giant cells. In another part i .yiflble 
curious myxomatous-like change in the dermis. The condition seems to be co ] ■ 
with tuberculosis. 

Major O’Donovan: I would suggest that in addition to general light baths hu this ca^ 
o£ tuberculosis acutis local ultraviolet light therapy with a water-cooled lamp 
as well to shorten the time of treatment. 


Idiopathic Macular Atrophy. — F. Sherry-Dottkidce, M.B. 

A girl aged II. "* d on the 

History.— For the past three years, small bright red patches have appeare ^ 

extensor surface of the arms, shoulders and legs. There is no irritation. c j er0 . 

spots very slowly disappear, leaving colourless atrophic areas. There is no sign 
derma anywhere in the skin. 

On examination . — Normal healthy child. No septic focus enidermis 

R! n i>sv retort ■ The section shows hernia-like protrusions ot the skin. ,1L 1 j]]^ 

is drinned. cells are smaller than usual, basal cells flattened Rete cones .and P 

are missing and cutis thinned. Elastic fibres are present in 
. , , ° n , -he uwier and middle parts of the cutis. The few remnants 

f °j h^rmriiank Dr. KT Brain for permission to show this case. 
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JOINT DISCUSSION NO. 7 

Sections of Otology and Laryngology 

Chairman — F. C. Okmekod, F.R.C.S. 

(President of the Section of Otology.) 

[June 1943] 

DISCUSSION ON THE INFLUENCE OF VITAMINS AND HORMONES 
ON THE PHYSIOLOGY AND PATHOLOGY OF THE EAR, 

NOSE AND THROAT 

Sir Edward Mellanby: I cannot claim any special clinical knowledge of otology but, 
in the course of my experimental work, some observations on the labyrinthine capsule 
and its contents were made which may serve as an introduction to this discussion. 

There is at present no well-founded evidence that vitamin deficiency is an important 
factor in any of the clinical conditions found in Otology. This, however, cannot be 
regarded as a final judgment. We have as yet only scratched the surface of the subject 
°f nutrition, and, in view of other facts, it would be strange if some important relations, 
"Proem unknown, between nutrition and morbid conditions of the ear, nose and throat 
uid not come to light. 

Had we been meeting seventeen years ago, my opening remarks would have been 
rather different. At that time we had discovered that otitis media could be produced 
"ith some regularity in rats by omitting vitamin A from the diet and we then felt that 
otitis media in children might also be related in some way to vitamin-A deficiency, 
how we know that this is not the case. It was just unfortunate that the rat was chosen 
wt this experimental work, since it reacts to vitamin-A deficiency in a particular way 
oy developing epithelial hyperplasia, especially in the Eustachian tube, and this is 
generally followed by infection in the middle ear and in other places. As far as my 
knowledge goes, however, rats are the only animals so far tested that react in this 
particular way, and further experience does not suggest that children are similarly 
ajfected, even if their diet is very deficient in vitamin A. On the contrary, you have 
all seen otitis media develop in children whose vitamin-A intake is very high. 

As regards the wider problem of vitamin deficiency, certain writers have said that if 
nicotinic acid or riboflavin or vitamin B,, &c. were cut out of the diet, defects in the hear- 
ing mechanism were produced, and if these substances were given to patients suffering 
tom these conditions an improvement was forthcoming. But other investigators have 
j n unable to confirm these results. Instead, however, of reviewing the literature I shall 
lh- t0 some experimental work showing the effect of one nutritional factor on the 
anynmh which although it may not have any clinical significance at the present time, 
n ° doubt form the basis of future studies on man as well as on animals, 
the story started many years ago when I was working on rickets. Some of the 
xperimental ani mals became very inco-ordinated in their movements, a condition which 
'as clearly not a part of the rachitic svndrome itself but evidently had an retiological 
iasis not far removed from that of rickets. 

ltl< L differentiation 0 f t j lc original vitamin-A complex, first described by McCollum 
jJ’ Davis in 1913, into two constituents— now known as vitamin A and vitamin 
occupied scientists for a period of many years, and it was not until 1929 
at '’Ramin D (the antirachitic vitamin) was obtained in a pure form, and this 
meowed in 1931 by the preparation of pure vitamin A. I had found how- 
e ’ s °me years earlier, bv providing vitamin D alone in the form of irradiated 
1, anut or olive oil and so preventing rickets, that the factor responsible in puppies, 
^ u *Jg rabbits and rats for the development of the severe inco-ordination was rhe absence 
coch! tamin A- D” examination of puppies thus affected it was found that both the 
Q t ^ car ai )d the vestibular divisions of the VIHth nerve showed severe degeneration. 

; lv , T cran ial and peripheral nerves on the afferent side were similarly affected, includ- _ 
'Pre.i 1 ° ffto trigeminal and afferent fibres of the spina! nerves. In addition, wide- 
of th' “ e 8 c neration was found in the central nervous system, more particularlv in fibres 
inn tr P ostenor columns, and in both direct and indirect cerebellar tracts. Some descend- 
the n ' IC!S .” cre . ;, ! so involved in the degenerative changes, including the vestibulo-spinal, 
'mharm e ,t 10r * on £ ltU( final bundle and the rubrospinal tract. The pvramidal fibres were 
central Th- ^’ ere ' vas a ' so 11111 cl' degeneration in ganglion cells, both peripheral and 
lo have ‘u stran S c distribution of nerve degeneration in vitamin-A deficiency seemed 
n either rhyme nor reason, but its consistency and the similarity of the reactions 
~eit.— j OJVr Dls Xq 7 _j 
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his left arm and the affection gradually spread over the greater part of his body He 
felt intense irritation; later on the skin felt sore and became extremely render to touch 
and pressure, so much so that even the touch of his clothes and bedclothes feels like 
“being rubbed with a sandpaper He has felt increasingly weak and tired for mam 
years and has been impotent for eight years. The symptoms are worse in winter. 

On inspection the patient shows a symmetrical involvement of most of his integument. 
The changes are most pronounced at the sides of the trunk, the arms, thighs am 
buttocks and show large, ill-defined atrophic and erythematous areas with bright re 
or purplish marbling, net-like pigmentations, atrophies, telangiectases and sinaj 
haemorrhages. At the buttocks and hack of thighs the skin is very thin, crinkled, sea in c . 
On the buccal mucosa telangiectases are present. 

The circumstances in this case, the onset after a shock, the weakness and i™P ote ^ e 
also make a connexion with neuro-vegetative and endocrine disorders probabe. . 
some workers a suprarenal insufficiency, has been suspected. The pains and ■ - 

in the muscles also suggest an accompanying myositis similar to the type Petges- . j' 
Unfortunately we were not able to obtain a biopsy from the muscles. ^ 

The patient has been seen in several clinics and to exclude an infectious , oc “ s ’ 
his teeth had been taken out many years ago; but the progressive deteriora 0 
tinued. As all other treatments have failed, we intend to try suprarenal extrac 

The two types of poikiloderma have been regarded by some writers as varieties o ^ 

same syndrome, which seems to be confirmed by the very similar lustolog, , , 
thought them to be different entities, Civatte’s type being identical with mean 
toxica Hoffman. 


Annular Cutaneous Tuberculosis — H. J. Wallace, M.D. 

Unmarried woman aged 40, three lesions on the front of her left leg. The large, t 
appeared ten years ago and has been spreading slowly. a jj 

Family history. — The mother and father, two sisters, two uncles and one au 
developed pulmonary tuberculosis about the age of 40. 

Past history. — Well until three years ago, when she developed German meas fj’ vc n 
rheumatism as a sequel. She was in bed for four months and has not ct r < ; 
since, although she has no definite symptoms beyond lassitude. - 

Investigations . — Mantoux I : 1,000 positive. X-ray of chest : No abnormality etec , 
On examination . — The lesions show a brownish scaly edge, the brownish co ° l ' r j P 
persistent on diascopv. Their centre bears a superficial resemblance to niorpna. 
traversed by telangiectases. No other abnormal physical signs detected o a 

examination. . collection 

Histology . — Chronic inflammation of the dermis. At one place there IS a j s a 

of cells comprising endothelial cells and a few giant cells. In another par t ;^ e 

curious myxomatous-like change in the dermis. The condition seems to ne i ■ 
with tuberculosis. 

Major O’Donovan: I would suggest that in addition to general light baths for tHs ca^ 
of tuberculosis acutis local ultraviolet light therapy with a water-cooled lamp 
as well to shorten the time of treatment. 


Idiopathic Macular Atrophy. — F. Sherry-Dottridce, M.B. 

History.— -For the past three years, small bright red patches have appeared on j|^ 
extensor surface of the arms, shoulders and legs. There is no irn ration. sc)cr0 - 

spots very slowly disappear, leaving colourless atrophic areas. There is no -tg 
derma anywhere in the skin. 

On examination . — Normal healthy child. No septic focus. epidermis 

Biopsy report : The section shows hernia-like protrusions of the skim J iIIa . 

thinned cells are smaller than usual, basal cells flattened Rete . con . I l , )Ut 
are missing and cutis thinned. Elastic fibres are present ,n the su hep he 
1 » „1 ,‘r, the utmer and middle parts of the cutis. The few remnaii 

almost ^sent n d 'pper d ^ The co „ is homogeneous ha m 

* - *- - ■ 
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concerned also with bone development, but in this case with the calcification and harden- 
mg of osteoid tissue. 

Dr. Raymond Greene: In the embryo, the primitive mouth or stomodteum is formed 
bv the invagination of the epiblast. From its top 1 Rathke’s pouch grows upwards between 
the pre-sphenoidal and post-sphenoidal centres of ossification to meet, at the 4th week, 
another pouch descending from the Illrd ventricle of the brain and thus to form the 
pituitary gland. Thus symbolically, out of the marriage of neurology and otolaryngo- 
logy, endocrinology is born. 

I shall not attempt to discuss the numerous occasions on which the interests of 
laryngology and endocrinology overlap, for instance in the nasal approach to pituitary 
tumours; in the important relationship between septic foci in the nasal sinuses and both 
thyrotoxicosis and diabetes mellitus; in the common occurrence of pituitary tissue in 
the pharynx; in the endocrine relationships of asthma; or in the e fleets of androgens 
on the growth of the larynx and on laryngeal papillomatosis. 1 propose, too, to give 
but passing reference to the possible endocrine relationship of otosclerosis, a subject 
npe for reinvestigation. The literature produces a depressing effect. There is no settled 
criterion of diagnosis: there is an unfortunate prevalence of uncontrolled observation 
and therapeutic optimism. One author claims that otosclerosis is due to hyperpara- 
thyroidism on the grounds that he has produced similar lesions by the injection of 
dthydrotachysterol — which, however, is not the same as parathormone in its actions. 
Another is equally convinced of the opposite thesis, that he can cure it by the oral 
exhibition of parathyroid extract — which, of course, is inactive by mouth. There are 
some interesting and suggestive clues to follow, but at the moment we can only echo 
the words of Albert Gray (1934): There is no evidence whatever of any defect in any 
of the endocrine glands or their secretions in otosclerosis. Neither is there any evidence 
of any defect in the bone metabolism of the body. On the contrary, the subjects of 
otosclerosis are apart from their deafness, perfectly normal individuals tvith ordinary 
average health. 

Nevertheless, while preserving one's scepticism of theory based on therapy, it is well to 
remember that every cell of the body is perpetually throughout life in contact with the 
v f)\ potent substances secreted bv the endocrine glands. It is unlikely that any system 
ot the body is exempt fom their influence. In otolaryngology we see this influence 
“■splayed most clearly in effects on bone growth and on the mucous membranes. 

. T e see the effects of the anterior pituitary most clearly in gigantism, acromegaly and 
Pttuitary dwarfism. In gigantism, the a cells produce an excessive amount of the growth 
factor during the normal period of growth. For the most part, therefore, the correct 
relative proportions are maintained, though, owing to the strong chondrotrophic effect of 
a ^ actor the long bones tend to be disproportionatelv long. In the skull the normal 
changes of maturation are often exaggerated. The maxilla of a child consists of little 
m °re than the alveolus and die frontal process. As age advances the antrum develops 
:|,I “ the vertical height of the bone increases. This normal change is sometimes 
c . Xa gg er ated in the giant, producing a typical facies. Abnormal development of the 
■anuses is seen also in acromegaly in which the excessive growth factor produces more 
obvious deformity because the bones developed in cartilage are no longer capable of 
growth. A patient of mv own well exemplified the disproportionate growth of the 
ntandible and of the soft parts of the face. Enlargement of the larynx gave him an 
extraordinarily deep voice. The uvula, soft palate, turbinals and nasal mucous membrane 
''ere grossly thickened, and his nose, roorov though it was, was always obstructed. His 
trontal sinuses were huge. In hvpopituitarv states, underdevelopment of the face and 
“t the nasal sinuses is often seen, though here we have to remember the complicating 
lector of hypothvroidism which invariably accompanies a general hypopituitarism. 

1 he face may be merely infantile owing to a selective deficiency of the growth function 
or n may show the broad depressed bridge characteristic of the cretin, due apparently 
!° Premature synostosis between the pre- and post-sphenoidal pans of the sphenoidal 
tone Again a' panhypopituitarism or a selective absence of the'gonadotrophic function 
1; ’v l> °th show themselves bv the small larynx and high voice of the eunuch. 

1 he effects of the anterior pituitary on the shape of the skull were the subject of 
■vcith r. classical work in 1911 and were also observed bv Peltesohn (191S1 and Fscat n<m\ 

(19371 r C w" t,V beC ? StU u died L" dC ' ail bv M ? nimcr his associates. ' Mortimer 
' mund that complete hvpophvscctomv in the voung rat rof-irdnd r , 

"°“ l ht all directions’: The ’ cLiial height and width? ^ noS but he 
nteroposterior measurements were reduced. The middle table of the skull -,„,l 

effects °could f be ' fr ° nta ‘ S ’ nUS b >P°P ,as . tic - ? in . lilar "suit* occurred in dogs The 
„ could be overcome in part bv anterior pituitary evir-n-ts 1 I1L 

skulls °"f C (193 /) extended these observations to man bv correlating the \ nv TT 
shu Is of nearly 3.000 patients with their endocrine histories t of ,hc 

* pmiirnty origin TVp. 
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definite 


of different species of animals made it clear that vitamin-A deficiency produced : 
and fairly clear-cut syndrome. 

The clue to the problem was revealed when serial sections of the labyrinth were made. 
Mr. Hallpike gave me valuable help and guidance in this part of the investigation. e 
most striking abnormality in the sections of the labyrinthine capsule ol utamin- 
cleficient puppies was the overgrowth of the periosteal bone. This oiergro" 
caused the cochlea to be more deeply placed in the labyrinthine capsule, so t at ^ 
internal auditory meatus and the nerve were lengthened. In more advanced cases 
bone overgrowth was seen to be in both the modiolus and the internal auditor) m ‘ ’ 

invading and partially filling the latter, so that in these experiments the ncn ^ 
lengthened, compressed, and its course made tortuous by the overgrown bone, 
evident that the pressure of the bone on the nerve was largely responsi e t j, e 
nerve’s degeneration. The cochlear division was most affected, and in some ■- ■ . 

whole of the nerve, including all the cells of the spiral ganglion, had e g ‘ , 
The vestibular division, although severely affected, was more resistant t a ^ 

lear division, and cells of Scarpa’s ganglion were often squeezed and e . - 

overgrown bone and yet apparently functioning. These appearances ''® re lv ] ien 

with the known delicacy of the cochlear nerve fibres, which completely g ■ ^ 

any part of their course is injured. On the other hand, the vestibular 
Wallerian law and degenerate only on the peripheral side of the i nj ure J . -deficient 
There was serous labyrinthitis in the internal ear of these u ‘ n( j 

puppies. This appeared 'later than the degeneration of the cochlear ‘ cete bro- 

probably unconnected with it. It may have been due to changes posterior 

spinal fluid resulting from bone overgrowth and pressure effects n 1 £ jm . 
fossa. The development of serous labyrinthitis in these animals mas ates . 

portance, because it probably determines whether the organ of Cor 
Destruction of the cochlear nerve alone does not produce this effect 1 • erative 

deficient animal in which serous labyrinthitis developed show ed ‘ u "; ve , that 

changes in the organ of Corti. There is some evidence, but i developed "ill 

adding vitamin A to the diet soon after these pathological changes h. ^.P feut if 
cure the serous labvrinthitis and prevent degeneration of the org. n 
will not, of cotirse, 'restore function to the degenerated cochfear ner . ^ 1)C 

The excessive periosteal bone formed in the labyrinth of these a stage of 

cancellous in type and rich in fatty marrow. It was thought poss.be ^ 

this work that a low calcium intake in the diet might p ay a pa t additional 
growth. In experiments made to test this point it was found that, i d S overgro;v tli 

calcium made the new bone of a more compact type, it did not P ^ ® f es . 

in A-deficienr animals, nor did it prevent the degeneration of the ^ mth net . ^ 

sure from this bone overgrowth. The olfactory ^“ vitamin- 

these experimental conditions, but not so seriously as the audl “ n ] and the 

A-deficient puppies develop a great thickening of the crib form plate 
branches of the nerve are squeezed and twisted and some of e f _ olfactory 

as thev pass through this bone from the olfactory mucous membrane to t! , their 

lobe of the brain. The loss of the sense of smell nr to excessive 

behaviour, for often they appear to try to make up for } ts , tppies rabbits 

sniffing. These changes are readily produced m young, growing anrn • - (P when ,i,e 
and rats, but similar, although smaller, changes aie found in ad condition 

experimental period of feeding is increased. Thus, whereas the pathologic :aM ^ at 
can he produced in three to five months m puppies starting .on nco . ord ination in 

the age of about 2 months, it may take 2 years or more to F“" c ,n 0 ° f the y0 ung 

an adult dog. As would he expected, the more actively growing bone > 

‘animal is more rapidly affected. hc and itory 

There is evidence that the bone hyperplasia which so serious y « ' ent of ostC o- 

nerve and other nervous tissue in vitamin-A deficiency is due a " ,f tc ,i, c actions 
nene ana ^otnci acti vitv. Vitamin A seems to control and co-ordinate w of 

oMhese bone cells and in it's absence they do not function prop® rlv.^ . f does 

° * * cU-xne and texture are produced. Bone is laid down m ) these areas 

abnorm* P ^ £ or instance in the internal auditory meatus,. sornc cases. 

s t szarszA sir's \^jssts£ 

too small to accommodate «ie 0 K erovth may, ‘bcreforc ha f m 

gross nervous lesions. This mm* u has T, cc . n seen, on the auditor nppar 

the ^™: s i»" rol , ing acti „ „ ® 

Whereas vitamin A closely associated fat-soluble 

i* ic of interest to note tnai - 
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beneficient effect of (estrogens in atrophic rhinitis is greater with increasing dosage we 
must look elsewhere for the explanation of the effect. That the changes may be accounted 
for by the selective concentration of free cestrin in the nose is suggested bv the animal 
experiments of Fisher, Krohn and Zuckerman (1936). The effect of oestrogen is a moderate 
vasodilatation, as Reynolds and Foster showed (1940). Eagle, Baker and Hamblen (1939) 
did biopsies before and after treatment. In every case there was a subjective improve- 
ment with reduction in the crusts and hvpertemia, but there was no microscopic improve- 
ment. (Estrogens have been shown by Hechter, Lev and Soskin (1940) to possess a double 
action, the specific one which has given them their name and a non-specific power of 
producing hyperxmia in many tissues. Reynolds (1939) had already shown that the 
hypenemic activity of cestrogens is due to the liberation of acetylcholine. With Foster 
(1940) he showed that there is a local increase in acetylcholine in nasal mucosa treated 
in this way. Bernheimer and Soskin (1940) have completed the picture by showing that 
by spraying the nose with prostigmin results may be obtained which are identical in 
kind with,. but according to them-' more beneficial than, those obtained with cestrogens. 
In every case, however, the trouble returned when treatment was stopped. The position 
in atrophic rhinitis may be summed up thus: we are ignorant of the causes of atrophic 
rhinitis, which may, however, be related to abnormal action on skull growth of the anterior 
pituitary. The changes in the nasal mucosa are temporarily alleviated bv hvperwmia, 
which can be induced by cestrogens given either locally or generally. Hvpenemia is 
probably induced by reason of a sexual skin-like power of the nasal mucosa to 
concentrate oestrin, which there induces an increase in the production of acetylcholine. 
The process may be simplified by the direct topical application of prostigmin. Which- 
cver method is adopted, the degree of improvement depends largely on the previous 
treatment of gross sepsis. The treatment, though frequently effective, is palliative, not 
curative. The underlying microscopical abnormalitv remains. 

In endocrinology the terms physiology and pathology are almost synonymous, for 
endocrine disorder is almost always an excess or a deficiency of normal function rather 
man a disease process imposed from without. 
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Mr. R. G. Macbeth gave an account of a short series of cases investigated in February 
° May 1943, in order to obtain the vitamin C levels in the blood plasma and 
-ucocytes. The cases fell into two groups : (a) those suffering from repeated upper 
respiratory infections; and (b) those upon whom operations had been performed in 
■ n E.M.S. hospital. Major J. Angell James, R.A.M.C. had been associated with him 
qJJ . investigation and had made the bulk of the clinical observations. Messrs, J. R. P. 
wen and G. A. Higgins had carried out the laboratory tests, 
ne patients were drawn fjrom the Services and from civilian sources, the operation 
ncid S beinR Service cases. The civilian cases showing the lowest plasma ascorbic 
work £ VCre largely those engaged in factors’ work, who took their main daily meal in the 
i,p s ea meen. The following tables give plasma levels on an average as found in the 
oratory of the Radcliffe Infirmary. 


TABLE I.— VITAMIN C LEVELS IN PLASMA AND WHITE CORPUSCLES. 

PlasnX pMc f tir nc) ... 0-5- 1-0 mg. 100 c.c. White corpuscles (normal, peace time) 20 -30 mg./100l. 

Plasma (Scr5Sli“' artIm 'l — n-3- 0 « „ White corpuscles (normal, wartime) 10 -18 „ 

nices ' 0 - 0-24 „ White corpuscles (Services, 10 cases) 2-7 „ 

T ABLE 11.— AVERAGE PLASMA VITAMIN C FOR ALL HOSPITAL PATIENTS INVESTIGATED, 
ItMo MG.%. 


0-7 


Ln-Apr. 

0-62 


1941 

Mav-Aug. 

0-34 


Sept. -Dec. 
0-34 


Jan,- Apr. 
0-22 


1942 

Mav-Aug. 
0 37 


Sept. -Dec. 
0-2 


1943 

Jan. -Mar. 
0 2 


(Service ooints) 
0-1 
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producing hyperplastic diploe, large sinuses and prognathism. The head is large and 
the face well developed. An extreme example of Tvpe 1 is acromegaly. Type II is similar, 
but there is in addition an abnormal sclerosis of bone which the authors correlated with 
a period of hypopituitarism following one of hyperpituitarism. Type III shows a failure 
in cancellous and general growth, a small brain case and poor development of the face 
and sinuses. In its extreme form Type III is the face of the pituitary dwarf. In 
Type IV there is also hypoplasia, but in addition there is excessive sclerosis and 
there may be large exostoses on the inner table of the frontal bone. This is the t)pe 
of skull we see most clearly in the Stewart-Morcl syndrome. Mortimer, Wright 
and Collip (1937) found evidence of such cranial dysplasias in over 90% of their cases 
of atrophic rhinitis, and they were impressed by the unusually high incidence ot 
“constitutional deafness” in their series. This term appears to include a mixed 
of juvenile nerve deafness and otosclerosis. An association of atrophic rhinitis an 
deafness is not clinically obvious, but in the light of the fact that a high proportion 
of their cases of atrophic rhinitis (and therefore perhaps of their cases of nerte dea 


ness) are associated with calvarial sclerosis, it is clearly important to find out " ^ ^ 


calvarial sclerosis is commonly associated with juvenile nerve deafness in general, 
this Ormerod and I are now attempting. We have been impressed by the frequen ^ 
with which nerve deafness in young people is associated with other changes, sorneti ^ 
abnormal skull shapes, sometimes (as in the recent case of murder committed > • 
deaf boy during a hypoglycemic attack) with definitely endocrine changes. Sir ' ■ 


uccu. uuv liming ci ii vjju^i yutuiu. cuuu.^ nun luuuwuu. q — • frnm 

Mellanby has just described the nerve deafness of young animals which results 

i ' .1 r ■. a , T , i u <‘ - .i n evidence ot xium*** 1 


the bony overgrowth of vitamin-A deficiency. Though there is no evm_. , 

■ ‘ b 'I do no? think that we know enough ot 


nerve deafness due to hypovitaminosis A, i uu j.ui ...... ----- _ - e . 

juvenile hypopituitary states to dismiss the possibility that nerve deafness ma\ v 
rimes be caused by bony overgrowth of endocrine origin. The influence a , P 
vitaminosis on the pituitary even makes it possible that Mellanby and I are i - » 


identical changes. . • 0 f 

The relationship between the mucous membrane of the nose and the mec . - 

sex is said to have been known to Hippocrates. The subject was reviewed in ^ 
Mackenzie who observed that the nasal mucosa, of women becomes con S e ^ tca - ‘ : ous 
menstrual periods and at suppressed menstrual periods, hence so-called ■ 

menstruation. In fact this congestion tends to be immediately premenstrual 
and to be relieved by the flow. Some women, as Hoseason (I93S) has pointed o , 
to suffer from rhinorrhcea and asthma at this time, not because these aise ““T. ‘ 


themselves necessarily of endocrine origin but because the nose is then peculiar J 


irigin out Decause me uusc r ^ 

sensitive. Many women suffer from an annoying nasal congestion during pregnanes a . 
I have observed that such women are often those who suffer from menstrual ‘ 

Mortimer. Wright and Collip (1936, 1937, 1939) showed that in monkeys there is 
increase in colour of the nasal mucosa at monthly intervals coincident with tne ' " j 
ing of the sexual skin. The nasal changes were 8% more regular as a «g" ° ; ' V s 
activity than menstrual bleeding itself. They were most obvious in the ten) 
of September and October. Immature and adult monkeys of both sexes, whe ‘ us 

or castrated, reacted to oestrogenic treatment by reddening of the naS! j , 
membrane, which occurs even if the nasal tissue is transplanted elsewhere ( ■ 

Collip and Selye, 1936). The papers from the Montreal school were followed m 1 
clinical reports of good results in the treatment of atrophic rhinitis by injection-, 
application and implantation of oestrogenic substances, and there is little Qoud 
these reports are founded on fact. The results of treatment are not, however, 
wood and, as Safer (1942) has pointed out, the treatment must be regarded as pan ‘ 

All patients relapse after a time if treatment is stopped, it «•*. . . , 


plSrr also diat many patients are greatly improved by the nasal .^dmfbt' dia" 
* ii frparmpnf nevertheless there seems little ooi r 


hich 


usually precedes the oestrogenic treatment; nevertheless there seems “ 0 f 

improvement may occur without preliminary hygiene provided that gross .ou 

infection are a atr0 phic rhinitis are atrophy and degeneration. The 
• It 2 excess of fibrous tissue. The mucous glands are atrophied. JJ* 
tis ." , j- . i' eI11 ent membrane breaks up and disappears and the epithelium c g 
SJShSSTto stratified puzLus. Th£is “SZJfSS. 

watery mucus and a discontinuity of the mucous sheet. Owing to ■*« =» ^ crust ,' 

the- sheet ceases to move into the nasopharynx and the mucus dries __ mnve . 


„ „ „„c«SK ILAmViv™™, might bi ,bm „ bv l«*« 


bv increasing blood supply. , red 


hv "increasing blood supply. As Bora, t.iam anu m'-niol and ces'tradiol being 
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President — F. A. Ji'LER, F.R.C'.S. 


[June 1 1, 1943] 

Band Keratitis. — O. Gayer Morgan, M.Ch. 

A case of idiopathic band keratitis in an otherwise perfectly healthy pair of eyes. 
3 he patient tea's a man, aged 76, tvho gave a history of a gradually increasing corneal 
opacity for at least six months. There was no evidence of any intra’-ocular inflamma- 
tion or degeneration. In the right eye vision was less than 6 / 60 and the band came 
tight across the pupillary area. In the left there tvas a small notch-like clear area just 
in the pupillary area through which he obtained 6/18 vision. He had not at any time 
been engaged in work which might have produced a chronic irritation of the eye. As 
the disease was in Bowman’s membrane and beneath it, optical iridectomy in the worse 
eye would seem the most satisfactory form of treatment, especially if the visual acuity 
in the better eye deteriorated further. 

Mr. Humphrey Neame said that when such a band was definitely calcareous he had 
found improvement from curetting. If there was some uncertainty as to the depth this 
was worth .trying. 

The President said that he had had two or three of these cases which had done quite 
well by curetting the central area. This had remained clear for a considerable time. 

Major E. F. King asked whether a corneal graft had been considered. 

tyr._ Maurice Whiting said that it might be worth while considering the question of 
carrying out tarsorrhaphy in the better eye. He remembered a case of divergent squint. 
m which the patient had a band-shaped opacity situated in the Dart of the cornea exposed 
at the outer canthus. the other part of the cornea being quite intact. Exposure of the 
cornea in the palpebral aperture had an important effect in the production of band 
realty, and if a tarsorrhaphy were done in this case it was possible that the opacity 
Riignt be prevented from becoming more extensive. 

k n t - f ®°£g ar f said that he had followed up several cases of bilateral band-shaped 
rpi “'I not associated with any inflammation, and those which were scraped very- soon 
relapsed. In the few cases which had reached the calcareous stage the improvement 
j° nt juued for not more than a few weeks. The only two procedures which might help 

n this case seemed to be (1) an optical iridectomy, and (21 a corneal graft. 

pif^F'^urntnodore P, C. Livingston wondered whether these cases had any nutritional 
m them. It seemed worth while giving large doses of vitamin C intravenously. In 
olmj 3 i* similar cases he had known such doses — 500-1.000 mg. — bring about a great deal 
A® 1 , - Im P r ovement was perceptible within seventy-two hours of the administration. The 
order a S repeated every day for five days. Administration by mouth, 250 mg., was then 
great 6 - an l continued for a week. The vitamin-C concentration in the urine was not of 
benpfit I ® ni " cance - P° r example, a patient might have a normal vitamin-C output and yet 
unexni Sreatly. It was essential to give the first treatment intravenously. For some 
Inea rea son the substance seemed to reach the cornea in a more beneficial form bv 
intravenous injection. 

deeniv^nP" <in reply) said that he was quite certain that this condition went more 

done fsiri an • , epithelium. He might try vitamin C intravenously, because it could be 
casp Id ‘ rl y quickly, but he felt that iridectomy was the most satisfactory treatment in this 


Bilateral Buphthalmos with Congenital Anomalies of Iris and Subluxated Lens. — 
' B. Purvis, M.B. 

Tbif" ma le, aged 23, a labourer. 

°f the S '' aS "I CaSe °? Bilateral buphthalmos along with a most unusual and rare condition 
-p] lri5 '. cre being corectopia and iris dehiscence, with subluxation of the lenses, 
been def brst attended hospital a month ago. complaining that his sight had 
• ective since birth but verv much worse during the last six years, and for the 
JCT OPIITIi. 1 
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The role of ascorbic acid in the tissues appeared to be concerned with the production 
of intercellular cementing substance which was not produced in scurvy and sub-scorbutic 
states; hence capillaries broke down, infection entered and wounds healed poorly. , 

“Injection'’ cases . — 35 civilian patients were investigated and of these 19 nad a plasma 
ascorbic acid level below 0-2 ntg.%. Characteristically, thev gave a history of never 
having been free from colds in the winter, had persistent sore throats, attacks of 
laryngitis, and very often headaches. Some had spongy and bleeding gums. They all 
complained of lack of energy and of feeling out of sorts. In most cases history revealed 
a grossly inadequate intake of fresh vegetables, or of vegetables badly cooked. Some had 
major infections in the nasal sinuses, or middle ears, others merely showed congested 
noses, red and shiny pharynges, cracked lips, and excoriated nostrils. The latter 
type of case cleared up rapidly after having ascorbic acid for a few days; the 
former group required appropriate local treatment in addition. 100 to 400 nig. daily 
were given for ten to fourteen days (the dosage depending upon the ascorbic acid lack) 
and a -maintenance dose of 50 to 100 mg. daily was given for a further month. 

A severe case of "trench mouth” improved when given alone 1,000 mg. of ascorbic 
acid daily, but required arsenical treatment to heal up the ulceration completely. 

Twenty Service cases were investigated. Of those, all but one (an officer) had less 
than 0-1 ill g. % ascorbic acid in the plasma. Their symptomatology' was similar to that 
cif the civilian cases, but rather more severe. Where it was possible to take these 
patients into hospital, they improved rapidlv on ascorbic acid. therapy. 

Operation cases . — It had been noted that in a consecutive series of 70 tonsil operations 
on Service patients, there were 9 cases of post-operative haemorrhage — i.e. 13% — ■' nt 01 
these 2 required to he given a second anaesthetic and ligature of vessels. In the same 
surgeon’s civilian experience, with an identical technique, there had been a post- 
operative h.-eniorrhage incidence of 2% among 279 cases. 

In 37 Service patients operated upon for septal resection, there had been haemorrhage 
and h tenia toma formation in 4 — i.e. 11%. In his previous civilian experience with h>4 
cases of submucous resection there had been 2% of htemntoma. 

It was then decided that Service cases, treated by operation in an E.M.S. hospital, 
would provide a series which could be controlled. It was arranged to give one-halt 
of the patients ascorbic acid pre-operativclv in a dosage of 1,000 mg. daily for 
days, and to withhold the treatment from the other half. The same surgeon performed 
all of the operations, and he was kept in ignorance of the group to which each patient 
belonged. The operations were all performed under general anaesthetic, given by the 
same anaesthetist, with a standard technique. 

Measurements and observations made on the two groups are listed (Table III). 


TABLE III.— TABLE TO SHOW POST-OPERATIVE BEHAVIOUR OF SERVICE PATIENTS WITH 
AND WITHOUT ASCORBIC PRES i EDI CATION. 


Tonsils Sinuses Septa _ 



Treated 

Untreated 

Treated 

Untreated 

Treated 

Untreated 

(4) . 

0 09 

0-10 

Plasma ascorbic acid level on admission (mg. % ) 
Plasma ascorbic acid level on d3y of operation 

(13) 

(13) 

(4) 

(4) 

ro>„ 

0-33 

0 05 

0-10 

oos 

o-os> 

(mg.%) 

0-92 

0 07 

lie 

009 

1 *34 

Operative blood loss (c.c.) 

185 

3G5 

307 

40G 

GO 

i ? 

Post-operative blood loss (c.c.) 

27 

45 

7S 

102 

0 

10 

Duration of op. (mins.) 

.11*2 

101 

45 S 

41G 

12 

Duration of post-OD. oozing (hrs.) 

TO 

G-5 

2 

3*3 

3-3 

0 

1 

Secondary hemorrhage (cases) 

0 


0. 

3 

Ecchymosis (cases) 

G slight 

3 moderate 

5 slight 

1 slight 

4 moderate 

0 


First day of comfort 

4th 

4 severe 
Sth 

•5th 

13th 

(Nasal breathinc) 

3rd rth 

Pyrexia (cases) 

2 

S 

0 

3 

0 

1 

Otitis media (cases) 

Sloughs (cases) 

11 thin 

2 thick 

1 

f> v. thick 

0 moderate 

0 

3 




The figures in the first G lines represent averages for the patients under review. 

It Was also noted how much more cheerful were the premedicated patients and h°" 
much more rapidly they recovered. The others were dejected, sleeping badly, sluggi? 1 '- 

and poor in appetite. . . , . 

fP-iintinvs of the tonsil beds of certain cases were then shown.] . 

It would seem, from this limited series, that there was probably a genets, h«d 
lowering- of ascorbic acid in members of the Forces and in civilian workers in the run 
Lnd earh spring; and that there was a relation between this and upper respiratory 
infections and a tendency to bleed. 
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keratitic precipitates which had come on during measles. All who examined the case 
considered it to be inflammatory and he eviscerated the eye partly to give a better 
cosmetic result. It turned out to be a sarcoma and the child died of extension some months 
later. 


Progressive Partial Thrombosis of Central Retinal Vein. — P. D. Trevor-Roper, M.B. 
(on behalf of Mr. P. G. Dov.ve). 

Woman, aged 36, who in November 19-12 noticed black spots in front of her left eye 
for about an hour only. In May 1943 she saw further black spots lasting for about a 
minute, followed by slight mistiness in that eve which gradually cleared during the next 
few days. On admission to Moorfields next day, the right eve was found to be normal, with 
vision 6/5. In the left eye the vision was 6/5 and the eye was normal except for the fundus 
which showed dusky and engorged veins with swollen and blurred optic disc. The rest 
of the retina was normal save for two minute haemorrhages along the inferior nasal vein 
and one near the macula. A course of heparin injections was given — 60 increasing to 
100 mg. intravenously, four doses at six-hour intervals. Seven days after admission she 
was discharged. The left eye was then normal except for the fundus which showed 
the same condition of the veins as on admission, increased swelling of the disc with 
several small haemorrhages around it and absorption of the small haemorrhages along the 
inferior nasal vein. Since then (June 1) the haemorrhages had increased, a few more being 
apparent on each attendance, and the papilieedema had become more marked. There 
were now about four small htemorrhages around the macula and a dozen scattered along 
the retinal veins. 

On investigation the Wasserntann reaction was negative, the X-rav of the chest was 
negative, and examination showed no abnormality except rather low blood-pressure 
(100/80) on separate occasions, and dental sepsis. The patient stated that she left 
Poland the day before the outbreak of war and had spent nine months previous to this in 
a concentration camp. Since then her health had been poor, but she had never definitely 
been ill. She received dental attention everv few months. She had also received 
orthopaedic treatment for a swollen right foot. 

The case was of special interest in view of the slowly progressive nature of the fundus, 
changes consequent on the central vein thrombosis; and in condemning the use of 
heparin, which was shown to be of no avail even when the thrombosis was in its earliest 
stages. 

siuuTt A - Williamson-Noble said that he thought this was a thrombosis because the 
nnp es amount of pressure on the unaffected eye caused venous pulsation, whereas if 
bps pressed on the affected eye, there was no venous pulsation until sufficient pressure had 
oeen exerted- to elicit arterial pulsation, at which time the vein collapsed in the same 
quick way as the artery. 


Chorioretinitis Associated with Toxoplasma 
By Derrick Vail, M.D.. D.O.Oxon., F.A.C.S., Lieut-Colonel. U.S.A.M.C. 

Senior Consultant in Ophthalmology, E.T.O., U.S. Army 

Cases of disseminated and circumscribed exudative chorioretinitis are relativelv 
ommon. The clinical appearance and pathologic histology- of this disease are too well 
nown to necessitate description. The axiology of chorioretinitis, however, presents 
.Problems and in far too many cases the cause perforce remains obscure. It is 
rar thls , reason that evidence which indicates that a parasite which is probably not 
if rt P n . ces choroiditis in some cases assumes importance and warrants discussion, even 
e e 'idence may not be quite complete. 

and^t* ,^' s . cuss ' on !s based on two papers on the relationship between chorioretinitis 
oxoplasma which have recently appeared in the American ophthalmic literature, 
son %T kv Koch, Wolf, Cowen and Paige (January 1943) and Vail. Strong and Stephen- 
latter - C ,? r V '943). The first deals with the occurrence of the disease in infants, the 
"ill bef i c ?"' c ' ren and adults. A complete bibliography and review of the literature 
observe 1 ° UIK ^ * n l hese articles. Toxoplasma, a genus of protozoan parasites, was first 
*n the Ik- C ^ 0nc ^' a ^ ort ' 1 -African rodent, bv Nicolle and Manceaux in 1908 and 
ristirm r VrT k-’ ^plendore in the same year. They are highly organized parasites con- 
oval or dlstmct cytoplasm and nuclear chromatin. Thev are crescentic, pvriform, 
round and measure 6 to T microns in length and 2 to 4 microns in width. 
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Inst few weeks lie had been seeing rainbows. He was found to have enlarged cornea: 
and moderate myopia — wearing about — S d. sph. lenses. Vision in the right eye was 
reduced to hand movements, and in the left with glasses to 5/60; vet the patient was still 
cycling to work as a labourer. The tension in each eye was raised to 50 mm.Hg (Schiotz). 
but the cornea: were clear, there being only one or two ruptures of Desceniet’s membrane 
in each eye. The discs were grossly cupped and pale and the visual field in the right 
eye was impossible to chart because of loss of fixation, that in the left eve being reduced 
to within 5° of fixation with a 10 mm. object at 330 mm. 

The main points of interest in this case were the ectopic pupils, which were displaced 
in an unusual direction down and out, and the splits in the mesoderm of the iris. Only 
one of these splits (in the right eye) was complete, in that there was an accompanying 



Bilateral buphthalmos with congenital anomalies of iris and subluxated lens. 


tear of the ectodermal layer of the iris through which a red reflex was obtainable. The 
condition was not one of true polycoria in which the accessory pupils each had their 
own individual sphincters (see figure). 

The case is not responding to eserine therapy and the speaker proposed to carry out 
the drainage operation of iridencleisis in each eye. 


Detached Retina, ? Cause. — Mrs. V. M. Attenborough, D.O.M.S. 

Boy, aged 4, first seen in February 1943. Two days before attendance lie had com- 
plained that he could not see with his right eye. Four months previously he had had 
whooping-cough. The mother stated that he" had had a fall some time before. On 
examination a right retinal detachment was seen with what appeared to be a disinsertion 
from 3 to 6 o’clock. There appeared also to be a cystic mass in the vitreous with vessels 
growing in at 9 o’clock. The eye was quiet. There were no keratitic precipitates, no 
svnechite, and no obstruction to transillumination. 


Mr. R. Affleck Greeves suggested that this was a case of Coats's disease. In various 
places behind the retina one could see areas composed of a dense, yellowish white sub- 
stance, the appearance of which suggested to him massive exudates. The vitreous was 
clear and this in his opinion excluded the diagnosis of an inflammatory condition. 
Detachment of the retina such as was present here was common in the later stages of 
Coats’s disease. He would not advise excision. 


.Mr Humphrey Neame suggested an alternative diagnosis, namely, a -rather unusual 
endophthalmitis, with the retina very much detached. In one such case m which the eve was 
excised the retina in the posterior part of the eye was pulled forward very much by the 
tissue strands in the vitreous. 

, T _ n G Morean said that as the chance of retention of this eye in the future was 

the* 
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meningeal sheath of the optic nerve showed a similar mild infiltration. Parasites were 
found in the tissue and within the cytoplasm of cells. 

This case as well as five additional ones are described in detail bv Koch and his co- 
workers. The eyes of four of these cases were examined histologically and all showed 
more or less the same picture, depending on the stage of development. 

The inflammation was less pronounced in the one instance in which the lesions 
were somewhat more chronic. The outgrowth of granulation tissue into the vitreous was 
extensive, thus accounting for the proliferative retinitis that is seen clinically in some 
of the cases. 


Wolf, Cowan and Paige (1941) presented evidence for the foetal inception of infantile 
toxoplasmosis. “The reasons were the onset of symptoms at or soon after birth and 
pathologic evidence that the lesions were present before birth. The occurrence of 
microphthalmos and of other congenital defects in association with the toxoplasmic chorio- 
retinitis tends to support this view. It seems likelv that the presence of the infection 
of the eve during intra-uterine life interferes with its normal development.” It is 
reasonable to suppose that the parasite reaches the brain and other organs by way of 
the foetal circulation of the placenta. 

The ophthalmologic findings in both the infantile and adult cases are the familiar 
ones of circumscribed exudative choroiditis. There is a predilection for the macular 
area and the lesions are usually bilateral and multiple. Activity of the lesion is 
characterized by choroidal haemorrhage usually in the direction of the spread of the 
lesion. Healing is shown by pigmentation, sometimes accompanied by proliferative 
retinitis and in one case retinal detachment. 


In eleven of the cases described the condition was 'probably congenital, in the twelfth 
it was without doubt acquired. Three additional cases occurring in adults past the 
third decade under my observation have not yet been reported. These are probably 
acquired cases of toxoplasma. 

Iridocyclitis with corneal precipitates has been found twice, vitreous opacities may 
or may not be present. 


The diagnosis in congenital cases can be made bv the clinical tetrad of symptoms 
as described by Sabin. This is: (1) Hydrocephalus or microcephalus: (2) cerebral calci- 
fication: (3) chorioretinitis: and (4) disturbances of nervous function. 

Koch and his associates believe that the intra-ocular lesions of toxoplasmic encephalitis 
have certain characteristics that seem to distinguish them from other forms of choroiditis. 
Among these are, regularity of bilateral involvement of the macular region, tendency to 
bilateral occurrence of other than ocular lesions, presence of massive chorioretinal 
degeneration, extensive connective tissue proliferation and heavy pigmentation, tendency 
to the occurrence of associated congenital defects in the eyes and constant clarity of the 
ttiedia in the presence of severe chorioretinitis. 


However, in my opinion, there is nothing in the ophthalmoscopic appearance of the 
lesions that is characteristic, at least in the older children and adults under my observa- 
hon, provided one-accepts the validity of the laboratory test as the diagnostic yard-stick. 


More studies are needed to prove the validity of the toxoplasma neutralization test. 
U P to the present the test seems most promising and accurate. Sabin's studies unfor- 
tunately have been interrupted bv the war, but in a recent article he has described 
M individuals suspected of toxoplasma infection, 59 of whom gave positive neutralization 
tests for toxoplasma. It is significant that in 9 out of 10 cases in which the sera con- 
tained neutralizing bodies for toxoplasma, the only clinical manifestation was that of 
h , or ' oret ‘ n ‘tis of unknown aetiology with a predilection for the macular region. Sabin 
ad also found that occasionally the serum of the mother and less frequently the serum 
0 the father or older siblings was also positive. 

spinal fluid or heparinized blood or both are injected into mice and guinea-pigs 
l )e 1 le 'titracerebral and abdominal routes. Using rabbits, neutralization tests can also 
made with human sera. For details of these tests, reference should be made to 
oabin s article. 


Conclusion 


mi < cros S c h° r ' ore tinitis in infants in which the toxoplasma parasite has been found 
topically have been described. Other cases in older children and adults whose 
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depending on the stage of development. Thcv multiply and produce disease in a large 
number of hosts such as gondi, rabbit, guinea-pig, mouse, rat, squirrel, dog, monkey, 
pigeon and other birds, including the common fowl. 

The mode of transmission to man is unknown. The parasite can multiply only in 
living cells and Sabin has demonstrated that they can be transferred experimentally to 
other animals by intracutancous, subcutaneous, intravenous, intracerebral, intranasal and 
oral routes. Contact infection can occur if the animal is fed on other animals recently 
dead of the experimental disease. 

In 1923 Janku reported the presence of parasitic cysts in the retinal lesion of the right 
eye of an infant who had microphthalmos of the left eve and increasing hydrocephalus 
from birth. He referred to them as sporozoa. Levaditi and associates in 1928 produced 
experimental ocular toxoplasmosis and reviewed Janku’s case. They suggested that this 
could be one of toxoplasmic origin. This opinion is concurred in by Koch and his 
associates. Since it is the first case on record it seems worthy of review here. Janku s 
patient (as cited by Koch el at!), was a bov born after normal pregnancy and labour. 
Blindness was noted at the .age of 3 months. There was progressive hydrocephalus, uith 
death at about 16 months. 


The left eye was smaller than the right, and the extra-ocular movements were limited 
to upward gaze and could onlv be performed slowly. Ophthalmoscopically. there nas 
a large oval horizontally elongated lesion in the macular region of the right eye- 
was 3 by 2 disc diameters in size and was distinctly marginated by a band of dark finely 
granular pigment. It was atrophic and slightly concave. There was a yellowish zone 
just internal to the pigmented border and merging into the white of the atrophy proper. 
Some reddish choroidal vessels were seen in the vellow zone. There was black p>."™ em 
interspersed with greyish-white tissue running horizontally and nasally in the pupillary 
portions of the lesion. The retinal vessels were absent in this region. The nerve head 
was vertically oval, blurred, greyish white and slightly elevated, and its vessels were 
small in calibre. 


There were greyish-blue light reflexes that extended from the extreme nasal periphery of 
the retina of the left eye to its macular region, where there was a white atrophic, area 
about 2/z by 5 disc diameters in size. This was outlined in black pigment deposition. 
The retinal surface nasally simulated that observed in advanced retinal detachment or 
in intra-ocular tumour. The atrophic zone in the macular region was depressed centrally 
and was yellowish white, with reddish streaks near the margins and specks of pigment 
increasing in number toward the periphery. No retinal vessels were visible in the 
central area of chorioretinal atrophy. The optic papilla was elevated and greyish, and 
the temporal margin was not discernible. 


Histologic examination showed in addition to parasitic evsts in the retinal lesion of 
the right eye, a chronic inflammation of the choroid with infiltration of small round 
cells in the choriocapillaris. There were many obliterated vessels. There was disloca- 
tion of the nuclei of the external and internal nuclear layer. The lamina vitrea had 
been destroyed. There was an extensive proliferation of the pigment epithelium, but 
none in the central macular defect. There was an increase in the number of cells m 
the neuro-epithelium with many degenerating and cvstic changes. In the temporal 
half of the retina of the left eye was a tumourlike lesion reaching from the macula 
to the ciliary body. There was much glial proliferation arising from the external nuclear 
layer. Many rosettes were present. The macula had been destroyed and replaced by 
glial tissue. The retina had been infiltrated bv many round cells. In the choroid there 
were extremely large cells measuring 10 to 15 microns containing foamy protoplasm 
which Janku thought were coccidium. 

Wolf, Cowan and Paige in 1939 found well-formed toxoplasma parasites in the 
granulomatous lesions in an infant who had died of congenital encephalitis when 31 day's 
old. A Horner’s syndrome of the left side, with deviation of the eves to the right, and 
intermittent nystagmus to the right was mentioned in their report. The fundi revealed an 
irregular reddish-brown area in each macular region, about one disc diameter in size 
in the right eve and somewhat smaller in the left. These were thought to be the result 
of hemorrhage. Histologic examination of the retina showed oedema of all its layers 
and distortion of the nerve fibre, ganglionic and inner molecular layers. The capillaries 
of this zone had undergone endothelial hyperplasia. Many nerve cells in the ganglionic 
layers were partially degenerated. The layer of rods and cones was markedly necrotic. 
The pigmented layer was partially disorganized, and the destruction of its cells gave 
rise to much extracellular pigment. The choroid was congested, showed capillary hvpcr- 
,Tasia and was infiltrated' by plasma cells, lymphocytes and eosinophils. The lepto- 
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meningeal sheath of the optic nerve showed a similar mild infiltration. Parasites were 
found in the tissue and within the cytoplasm of cells. 

This case as well as five additional ones are described in detail bv Koch and his co- 
workers. The eyes of four of these cases were examined histologically and all showed 
more or less the same picture, depending on the stage of development. 

The inflammation was less pronounced in the one instance in which the lesions 
were somewhat more chronic. The outgrowth of granulation tissue into the vitreous was 
extensive, thus accounting for the proliferative retinitis that is seen clinically in some 
of the cases. 


Wolf, Cowan and Paige (1941) presented evidence for the foetal inception of infantile 
toxoplasmosis. “The reasons were the onset of symptoms at or soon after birth and 
pathologic evidence that the lesions were present before birth. The occurrence of 
microphthalmos and of other congenital defects in association with the toxoplasmic chorio- 
retinitis tends to support this view. It seems likelv that the presence of the infection 
of the eye during intra-uterinc life interferes with its normal development.” It is 
reasonable to suppose that the parasite reaches the brain and other organs by way of 
the foetal circulation of the placenta. 

Tlie ophthalmologic findings in both the infantile and adult cases are the familiar 
ones of circumscribed exudative choroiditis. There is a predilection for the macular 
area and the lesions are usually bilateral and multiple. Activity of the lesion is 
characterized by choroidal haemorrhage usually in the direction of the spread of the 
lesion. Healing is shown by pigmentation, sometimes accompanied by proliferative 
retinitis and in one case retinal detachment. 


In eleven of the cases described the condition was "probably congenital, in the twelfth 
"atbout doubt acquired. Three additional cases occurring in adults past the 
third decade under my observation have not vet been reported. These are probably 
acquired cases of toxoplasma. 

Iridocyclitis with corneal precipitates has been found twice, vitreous opacities may 
or may not be present. 


The diagnosis in congenital cases can be made by the clinical tetrad of symptoms 
as described by Sabin. This is: (1) Hydrocephalus or microcephalus: (2) cerebral calci- 
cation; (3) chorioretinitis; and (4) disturbances of nervous function. 

Koch and his associates believe that the intra-ocular lesions of toxoplasmic encephalitis 
>ave certain characteristics that seem to distinguish them from other forms of choroiditis, 
mong these are, regularity of bilateral involvement of the macular region, tendency to 
llateral occurrence of other than ocular lesions, presence of massive chorioretinal 
generation, extensive connective tissue proliferation and heavy pigmentation, tendency 
° . Recurrence of associated congenita! defects in the eyes and constant clarity of the 
nc ia in the presence of severe chorioretinitis. 


However, in my opinion, there is nothing in the ophthalmoscopic appearance of the 
esions that is characteristic, at least in the older children and adults under my observa- 
°n. provided one-accepts the validity of the laboratory test as the diagnostic vard-stick. 

More studies are needed to prove the validity of the toxoplasma neutralization test. 
P l °| e present the test seems most promising and accurate. Sabin’s studies unfor- 
l_nately have been interrupted bv the war, but in a recent article he has described 
test * f ™ ua ' s suspected of toxoplasma infection, 59 of whom gave positive neutralization 
s s tor toxonlasma j t ; s s ig n ifi can t that in 9 out of 10 cases in which the sera con- 
’’ ' . -L- — clinical manifestation was that of 


tox °plasma. .. „ WB1111 ,v«,u ...... ... . ..... .. 

a ch ^ ' ne "? r ‘?b 7 -ing bodies for toxoplasma, the only c 

had °| lor ' tln * t > s of unknown aetiology with a predilection for the macular region. Sabin 
of ,t.T?_ f " und l b at occasionally the serum of the mother and Less frequently the serum 


°f the father 


or older siblings was also positive. 


T*V» * 

hv .i. C ?P lna ' fluid or heparinized blood or both are injected into mice and guinea-pigs 
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he made with 
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he m , Intra . cere hral and abdominal routes. Using rabbits, neutralization tests can also 
SahmV human sera. For details of these tests, reference should be made to 
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in infants in which the toxoplasma parasite has been found 
described. Other cases in older children and adults whose 
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depending on the stage of development. They multiply and produce disease in a large 
number of hosts such as gondi, rabbit, guinea-pig, mouse, rat, squirrel, dog, monket, 
pigeon and other birds, including the common fowl. 

The mode of transmission to man is unknown. The parasite can multiply only '» 
living cells and Sabin has demonstrated that they can be transferred experimentally to 
other animals by intracutaneous, subcutaneous, intravenous, intracerebral, intranasal an 
oral routes. Contact infection can occur if the animal is fed on other animals recent \ 
dead of the experimental disease. 

In 1923 Janku reported the presence of parasitic cysts in die retinal lesion of the right 
eye of an infant who had microphthalmos of the left eye and increasing hydrocepha us 
from birth. He referred to them as sporozoa. Levaditi and associates in 1928 prot uce 
experimental ocular toxoplasmosis and reviewed Janku’s case. They suggested that t 
could be one of toxoplasmic origin. This opinion is concurred in by Koch an 
associates. Since it is the first case on record it seems worthy of review here. Jan u - 
patient (as cited by Koch el al.), was a boy born after normal pregnancy and a on. 
Blindness was noted at the age of 3 months. There was progressive hydrocephalus, ' 
death at about 16 months. 

The left eye was smaller than the right, and the extra-ocular movements were limited 
to upward gaze and could only he performed slowly. Ophthalmoscopically, t ere •• 
a large oval horizontally elongated lesion in the macular region of the right ^ 
was 3 by 2 disc diameters in size and was distinctly marginated by a band of da_r_ . 
granular pigment. It was atrophic and slightly concave. There was a yellow is 
just internal to the pigmented border and merging into the white of the atrophy P I 
Some reddish choroidal vessels were seen in the yellow zone. There was blac pig . 
interspersed with greyish-white tissue running horizontally and nasally m the pup . 
portions of the lesion. The retinal vessels were absent in this region. The nen ‘ 
was vertically oval, blurred, greyish white and slightly elevated, and its vesse . 
small in calibre. ^ 

There were greyish-blue light reflexes that extended from the extreme nasal periphery o 
the retina of the left eye to its macular region, where there was a white atrophic ‘ 

about 2'/z by 5 disc diameters in size. This was outlined in black pigment deposi ^ 

The retinal surface nasally simulated that observed in advanced retinal detachme 
in intra-ocular tumour. The atrophic zone in the macular region was depressed cento 
and was yellowish white, with reddish streaks near the margins and specks of pig 1 
increasing in number toward the periphery. No retinal vessels were visible in 
central area of chorioretinal atrophy. The optic papilla was elevated and grevis . • 
the temporal margin was not discernible. ^ 

Histologic examination showed in addition to parasitic cysts in the retinal lesion o 
the right eye, a chronic inflammation of the choroid with infiltration of small rou 
cells in the choriocapillaris. There were many obliterated vessels. There was dis o ^ 
tion of the nuclei of the external and internal nuclear layer. The lamina vitren n 
been destroyed. There was an extensive proliferation of the pigment epithelium, 
none in the central macular defect. There was an increase in the number of ce s . 
the neuro-epithelium with many degenerating and cystic changes. In the tempo . 
half of the retina of the left eye was a tumourlike lesion reaching from the macu • 
to the ciliary body. There was much glial proliferation arising from the external nucl * 
layer. Many rosettes were present. The macula had been destroyed and replace 
glial tissue. The retina had been infiltrated bv many round cells. In the choroid tn 
were extremelv large cells measuring 10 to 15 microns containing foamy protoplas 
which Janku thought were coccidium. 

Wolf, Cowan and Paige in 1939 found well-formed toxoplasma parasites in the 
granulomatous lesions in an infant who had died of congenital encephalitis when 31 daw 
old A Horner’s syndrome of the left side, with deviation of the eves to the right, a 
intermittent nvstagmus to the right was mentioned in their report. The fundi revealed l . 
irregular reddish-brown area in each macular region, about one disc diameter in • 
in the right eve and somewhat smaller in the left. These were thought to be the res 
of hemorrhage. Histologic examination of the retina showed oedema of all lts “ - .„ 

i aiernrrinn of the nerve fibre, ganglionic and inner molecular layers. The capilla • 
oftht zone had undergone endothelial hyperplasia. Many nerve cells in the ganglionic 
were mrtiallv degenerated. The layer of rods and cones was markedly necrotic 
L • j i..,,,.,. was partiallv disorganized, and the destruction of its cells S a 
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Special Meeting with Medical Officers of Royal Ordnance Factories 


Prevention of Industrial Dermatitis 

By Sibyl Horner, M.D. 

. I ' HI; principles of prevention are: Selection, Protection (and this is wide enough to 
include the worker and his environment), Inspection and Cleanliness. Much might be 
saul of the selection of the right personnel for dermatitis hazards, and present labour 
conditions should not deter a closer study for further information on this most important 
matter. I am not thinking in narrow terms of patch testing, but of the wider possi- 
nutties of analysis of the fundamental meaning of idiosyncrasy and susceptibility, which 
are now most imperfectly understood. 

. a view to the study of such problems connected with the dermatoses of industry, 

r ir. Bevin, the Minister of Labour, has recently appointed an Advisory Panel on Der- 
matitis in Industry, which includes dermatologists and other scientists, as well as repre- 
entatives from the Government Departments most concerned with this subject. 

I he part played by diet and vitamins in the prevention and cure of industrial dermatitis 
T* s f' et t0 ' ,e determined, and on this and general health questions in industry we have 
tte help of the Industrial Health Advisory Committee, set up by Mr. Bevin, with repre- 
™>ves from almost every branch of science. You will see in these arrangements 
e beginnings of a concerted scientific attack on industrial disease and disability. 


Effects on the Skin of Irritant Explosives 

By Catherine Swanston, M.R.C.S., L.R.C.P. 

farr' ID ' ,STRIAL or contact dermatitis is responsible for more lost time in our munitions 
du ° neS • an an >’ other industrial complaint — and comes only slightly below lost time 
the -° ?. c 9 c * cnts - Looked at comprehensively it is therefore a major consideration, though 
will 1 . lv| dual explosives varv greatly in their irritant powers. The following figures 
gt'e some idea of the extent of the problem : 

an!" J f Un h- 3-3 % of the total contact workers were reported as dermatitis cases, 

1-3°' f u tWa * 0rie ' c iuartcr were off work and receiving compensation. In May 1943 
qj’ j T lt l °tal contact workers were reported, and of this total one-sixth were off work. 
0 f t i thc tQ tal incidence, tetryl dermatitis represents a little more than half 
statisti C yf CS ’ "k** e fulminate of mercury represents approximately one-third. But 
dmirru bas - c<3 on t .l le figure of total workers in contact with each substance shows that 
c gives a higher percentage incidence than C.E. The remaining dermatitis figures 
Oct. — Derjiat. 1 
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sera contained neutralizing bodies for toxoplasma are mentioned in the literature. This 
new aitiologic concept is important enough to stimulate further study. 


REFERENCES 

K §pH, F, L. P., WOLF, A., COWEN, D., and PAIGE, B. H. (1943) Toxoplasmic Encephalomyclins, VII, 
Significance of Ocular Lesions in the Diagnosis of Infantile or Congenital Toxoplasmosis, Arch. Ophxhsl. a. 1- 
29, 1-25. 

SABIN, A. B. (1942) Toxoplasma Neutralizing Antibody in Human Beings and Alorbid Conditions Associated 
With It, Proc. Soc. exp. Biol. N. Y., s t, G-1(P. 

VAIL, D„ STRONG, J. C., Jr., STEPHENSON, W. V. (1943) Chorioretinitis Associated With Posiuve Serologic 
Tests for Toxoplasma in Older Children and Adults, Amcr. J. Ophthal., 26 , 133-141. 


DISCUSSION 

The following questions were asked Colonel Vail; 

(1) Might it be assumed that the parasite is of world-wide distribution and are 
entomologists or parasitologists agreed about its presence here? 

Reply: The wide distribution of the parasite can be assumed from its original discover) 
in North Africa, its presence in Czechoslovakia and in the United States. I regret tnai 
I am unable to answer the last part of the question. 

(2) Is the organism found in the blood-stream and have ordinary anti-protozoal measures 
been taken? , 

Reply: So far as I know the parasite has not been found in the blood-stream. It can 
be assumed that this is so because of the foetal infestations that have been reported, a u 
also from the reports of cases of a milder form of encephalitis in older children, ana u 
adults as a generalized infection with pulmonary involvement. Everything app 1! ™“‘ , 
to the treatment of any protozoal infestation has been tried by Sabin in the laboraior. 
without result. Indifferent results have been obtained with chemotherapy of the suipntnu- 
mide group; sulphathiazole and sulphadiazine seem to offer the best prospects. n 
necessary in the laboratory to give small doses over a long period of time m oraer 
secure any good results, but it may not be possible to carry out this form of treatment 
the human. 

TThe illustration of the parasite by Koch et al., taken from the Archives of Opntlin - 
mology, 1943, 29, 18, was shown.] 

(3) How does the parasite get into the human? 

Reply: The mode of transmission is unknown at present. No cases so far as is known, 
have resulted from direct contact. 

(4) What conditions were found in the pprents of these eases? 

Reply: No cases have been described in which the parents as well as the child showed 
this lesion. The only suggestive thing was that the mother’s blood-serum gave a posin' 
test as well as the child’s. 

(5) Are the lesions necessarily bilateral? 

Reply: I do not believe so, although those reported as occurring in infants have 
been bilateral. Truly unilateral eases might be diagnosed from the laboratory _ tests a - 
our confidence in these becomes established. It is also possible to miss old neaj 
lesions in the periphery of the fellow eye. ■■ 
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or bilateral and may or may not be accompanied by a rash. A recurrent conjunctivitis 
in a fulminate worker is often the first sign of hypersensitivity and calls for permanent 
removal from this work. 

T et ryl. — in) Rash starts on the face — the site par excellence. Bright red erythema — 
often marked distribution round eyes, aim nasi, naso-labial folds and in neck creases. In- 
cidence is highest round about the sixteenth dav of continued contact (Richardson). 
(b) Rapidly developing severe oedema of periorbital tissues producing occlusion of palpebral 
fissure and interference with sight. This is a very alarming symptom and patients need to 
be reassured that it is temporary and that their vision has in no way been permanently 
impaired. It can be relieved rapidly by lying down in a darkened room and the repeated 
■application of cold water or saline compresses to the eyes. When it occurs it is a sign 
or hypersensitivity, and such workers are a bad tetryl risk and should be removed per- 
manently to other work, (c) Back of the neck — from dust collecting on the collar and 
rubbing against the neck. Verv often the only manifestation of the rash, (d) Forearms 
and antecubital spaces and round wrists. Again, probably from contaminated clothing. 
The rash is intensely irritating, easily secondarily infected, dries and cracks easily, and 
desquamates profusely. The ervthematous patches become confluent and in a fair 
proportion of cases there is a generalized outbreak all over the body, particularly upper 
arms, buttocks, thighs. In women the friction induced by suspenders is often the 
irritating factor in a spread to the thighs, (e) There is considerable yellow staining of 
the hands and face. 

Relapses are extremely common in tetrvl dermatitis— and sunlight or a strong wind 
is quite sufficient to precipitate a further attack in an individual who has apparently 
completely recovered. Merely walking through a shop where the explosive is exposed 
may also be sufficient, so that it is essential that all operatives who are returned to 
contact work following an attack of dermatitis should be closely watched. 

T.iV.T.— (a) Rash starts usually on the hands, as an erythema between the fingers, on 
the skin ridges or at the periphery of the palms. Thin-walled vesicles quickly appear, 
the erythema dies down, and a cheiropompholyx or sago-grain appearance is produced, 
there is some oedema, and intense irritation. Desquamation is profuse and occasionally 
the whole hand is degloved — the skin stripping off in large flaps, (b) Wrists and fore- 
arms where it appears very like that due to tetryl. (c) Neck creases — but very seldom on 
the face, (d) Wrists and feet, where the same appearance as on the hands and fingers 
is produced. It is important to remember when examining the feet that an interdigital 
mycotic infection may also be present, and may in fact be the sensitizing agent which 
precipitated the dermatitis. Some T.N.T. rashes become extraordinarily chronic and 
subject to incomprehensible relapses, for which no exciting cause can be found, (e) There 
is considerable yellow staining of the skin of the hands. 


Treatment 

. The treatment is substantially the same as for any form of industrial dermatitis. 
(J) Removal from contact including contaminated clothing and the cleansing of the 
skin as far as possible. (2) Avoidance of all skin irritants including soap and water 
after the initial cleansing. (3) Allaving of irritation to avoid scatching with its attend- 
ant risk of infection and — most important — so that the patient shall be able to sleep. 
All rashes itch more at night. (4) In all treatment the cardinal points are: (a) It must be 
tegular — closely supervised and not left to the patient himself to carry out. (b) All 
ressings should be as light as possible, particularly on the hands where prolonged 
andaging will produce stiff fingers. Mitts and sleeves are useful and can be sub- 
stituted for heavier dressings, (c) Individuals vary greatly in their response to accepted 
mes of treatment and considerable variation is necessary. 

• 'Y e ’ n Ordnance Factories would welcome co-operation from the dermatologists 
n scaling with the problem. I am sure there is a considerable field here for further 
V g SCarc " anc * that the lines of treatment which have been handed down through the 
. e ars are capable of much constructive revision. 


Prophylaxis 

bee" 1 ' 1 '’?” 31 ^ ermat itis is largelv a preventable disease, but when every precaution has 
still / rom ca reful selection of workers to ideal conditions in the shops there will 

e the irreducible minimum of susceptible individuals who will develop a rash. 

acuuu ^ ls at present a tremendous amount of time lost to production not only from 
cases olf work — but from those who have to be transferred to other employment. 
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arc made up from 1 .N.T. (trinitrotoluene) cases which do not constitute a major problem, 
and white spirit cases which are decreasing rapidly. Occasional cases due to shellac 
and varnishes, ammonium nitrate, picric shellite, lead azide, &c., arc notified, but these 
are sufficiently rare to make little or no impression on the total figures. Recently, owing 
to the inauguration of certain chrome processes in a few factories, a number of cases 
of chrome dermatitis and septal ulceration have been notified, hut it is as yet too early 
to he able to say if this substance will constitute a serious menace. For all practical 
purposes, the irritant explosives par excellence are mercury fulminate, and tetryl, to 
which may he added T.N.T., not so much because of its high incidence, but rather on 
account of the severity of much of the dermatitis produced bv this explosive. The 
present paper is limited to a discussion of these three. 


Some Factors Governing the Development of Industrial Dermatitis in Munition Factories 

(1) Skin types . — Both tetryl and T.N.T. are fat soluble — and it is possible that fulminate 
also dissolves to some extent in sebum, therefore seborrhetic and hyperidrotic skins, apart 
from holding the dust in close contact will exert a solvent action and so aid absorption. 
The thin-skinned worker presents a less resistant barrier than the horny handed, and 
is therefore a greater liability, and it is claimed that red heads and blondes are more 
susceptible than brunettes, but personally 1 have never been able to prove this to nm 
own satisfaction. Coloured workers seem peculiarly' resistant to dermatitis from explo- 
sives, and it may he that the pigment in the skin acts as a barrier against the irritant 
substance. 


(2) Age . — The very young and the elderly are probably more sensitive, and it has 
been suggested that no woman over 50 should be employed in tetryl. While it is 
impossible to lay down a hard and fast rule, I think this is a reasonable age limit. 

(3) Sex . — The figures available do not point to any sex distinction in the incidence of 
dermatitis in war factories. 

(4) Season . — Undoubtedly warm weather which promotes sweating increases the 
incidence, similarly night shift with its attendant problems of ventilation under black- 
out conditions will give rise to many a rash in slightly susceptible workers. 

Site of lesion . — The irritant may be solid, dust or liquid, but in the vast majority of 
processes necessitating the use of tetryl fulminate or T.N.T. the hazard is dust, and 
initial lesions occur ns one would expect, primarily on the exposed skin and secondarily 
on areas where dust will collect. Therefore we get dermatitis arising on the face, hands 
and forearms, which are subjected to direct and continuous exposure, and also round 
the wrists, back of neck, ankles, and feet, where dust collects or is held by the clothing. 
Dermatitis of the face is often produced by unconscious rubbing with contaminated 
fingers, and an error of refraction may be brought to light only after repeated friction 
has produced a rash round the eyes. Common to all contact dermatitis are the wide- 
spread manifestations which occur if contact is prolonged or the individual becomes 
sensitized. 


Type of lesion . — It has been said that contact dermatitis is a balance between chemical 
trauma and allergic reaction (Peters). The initial lesion is an ervthema, but it may be 
follicular. Provided the patient is removed from contact and infection is prevented-— 
this erythema will resolve, there will be some desquamation and the skin will heal. 
If, however, the rash becomes secondarily infected — fissures, crops of boils and pustular 
lesions may develop, and the condition becomes a chronic eczema which often takes 
months, in some cases years, to clear up. The two most important factors in preventing 
infection are: (a) Attention to personal cleanliness; (b) prevention of scratching by allay- 
ing the irritation. 

Fulminate of mercury . — Except in drying and filling processes, this explosive is 
handled in minute quantities and contact is very slight: nevertheless, as we have seen, 
there is a considerable incidence of dermatitis among operatives, greatest on or about the 
fourth to sixth day of continued contact (Richardson). 


Rash starts: (a) Back of the hands or forearms as a red, blotchy, papulo-erytliema. 
The lesions are often discrete, circinate or nummular and except in severe cases do not 
coalesce in the later stages, (b) On the face — particularly round the eves. Here there 
is an ervthema, some oedema of the periorbital tissue, and in those with moist skins, 
the rash appears round the nose, mouth and under the chin, though this distribution 
ts not so marked as in dermatitis due to tetryl. (c) Sometimes the only manifestation 
nnv be round the inner canthus— due always to friction from rubbing with the finger-- 
and mav point to the need for a refraction test, (d) Conjunctivitis: This may be uni- 
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skin allergy. It has been shown that chemicals may be antigens, i.e. substances which 
stimulate antibody formation, either by acting as complete antigens or as partial antigens 
(haptens). In the latter case, the other component of the antigen complex may be 
protein or some substance which carries the partial chemical antigen in a physical 
form capable of stimulating antibody formation by the tissues. Chemical trauma could 
provide such proteins by injuring the skin and these, carrying the chemical irritant, 
could act as combined antigens thus causing allergic contact dermatitis. In this way 
both chemical trauma and allergy may come into play in the causation of contact 
dermatitis. 


Major W. J. O’Donovan: During the last war. in 1917, this hall was packed when this 
very. subject was discussed fProc. R. Soc. Med., 10], "Special discussion on the origin 
symptoms, pathology, treatment and prophylaxis of toxic jaundice observed in munition 
workers.” I took a part in that discussion. 

On July 9, 1915, Dr. Edgar Collis went to Whitstable to see a patient whose illness 
Dr. Rupert Smith had connected with the “inhalation” of trinitrotoluene: this was recorded 
m the Special Report Series, No. 58, of the Medical Research Council as the first authentic 
* a - se i °u . er atro Pby due to T.N.T. I remember the constant help and advice on indus- 
trial hygiene given me by Dr. J. C. Bridge when alternation of employment, canteens 
and milk for workers, skin varnishes, the use or not of gloves, periodic medical inspection 
of workers and ventilation of workshops were under critical discussion in committees 
an “ in managers’ offices. That munition factories are better workshops now than then, 
and that medical advice was early introduced into the munition service is largely due 
to the then tireless efforts of the Health of Munition Workers Committee and Sir George 
Newman, and in part also to the lesser and more technical labours of the T.N.T. Committee 
set up bv Mr. Montagu under the chairmanship of Sir Walter Fletcher and continued 
as an advisory committee by Mr. Winston Churchill. 

All through the war Dr. Luc3’ Cripps, working in Coventry, was the authority on tetryl 
dermatitis. Her paper on this in the British Journal of Dermatology, 1917, 29, 3, had to be 
reprinted and to-day her social work and scientific records should be in our minds. 

,. £ striking chart exposing a co-incidence of T.N.T. sickness and of accidents was pub- 
usned by Dr. Castellain who stressed that clean working connoted skilled working; and 
nn*£ Vatl0 ? s by Simeon Snell in the British Medical Journal of March 3, 1894 Ki> 449), 
°n the uselessness of gloves as a protective measure, were often brought to my attention. 

• due to fulminate of mercury has been mentioned to-day’, Erasmus Wilson, 

m iB4o was seized 3vith the importance of mercurial eczema and Morrow in his great 
monograph on drug eruptions — republished by the new Sydenham Societ3’ in 1893 — gave 
tr e . ral Pages to careful descriptions of minor and grave dermatoses due to mercury. In 
me last war, in one factory only, north of London, I saw several cases of "powder holes” 
oue to mixing fulminate of mercury by’ hand, but so far in this war this lesion has not 
been recorded. 

f J n r . e ' ear ph into “dermatitis” definitions are a prerequisite especially of “idiosyncrasy" 
«r wmch "a personal, peculiar non-uniformity” has been accepted in the High Court, 
ana r P er ? ona l factors of health and inheritance, hours of exposure, protective measures 
na acquired hypersensitiveness have been considered, the ps3 r chiatrist must be called 
sinno r tK nc i dents like this will occur: At Faversham in Kent explosives have been made 
Navt ttle . “ays of Queen Elizabeth; gunpowder was manufactured there for the British 
V. an « for the Gunpowder. Plot; there are long local traditions of clean and safe 
<5 °^ J n August 1918 twenty-six of forty-nine workers in T.N.T. showed for the 
swear 1 ' e P ow ber holes” in the skin. Noteworthy features at this date were the free 
swear g and dee P staining of the workers' hands when extended. The tremor and 
1 P « m a ®v W j er Jl attributable to the psychosomatic effects of a recent explosion and were 
nt. ™. ar p e ? loan they had been a few days previously. The workers made no complaint 
1 anj distress from these skin lesions. 

rmroinai e S? r ^ to dermatoses I have one clinical aid to offer: Look always for chronic 
Leah thi ijP j *** and count as a dermatological bad bargain. Those who resemble 
sites nf e ii“ er .“lighter of Laban are apt for chronic seborrhceic dermatoses. Although the 
mined vT et>0rr i- a an d of psoriasis are usually distinct the sites of either may be- deter- 
be several 3 j- m , in )ury. A man with thirty years’ harmless psoriasis of his knees may 
h-wata- ly disabled bj- acute psoriasis of nails and fingers after using them in a new 
i«araous chemical process. 

arclme^ 3 ' derma iitis is “produced", not caused, by “dust or liquids”. It is open to 
evoked h ' l£ a worker with chronic seborrhcea may claim disability from the sweating 
bated Wh, u /* usua *il r hot working conditions; but if acne rosacea is revoltingly exacer- 
ceed , ot w°bk in a canteen kitchen I fear the aggrieved worker would have to pro- 
ea outsid « the Workmen’s Compensation Act. 


especialh’ 6 *! ’fJ^ham-Little: I feel that the attention which is being paid in Parliament 
been verv , lm P°riance of industrial dermatitis in producing absenteeism has not 
indicate tv>=T l «r y rec °gaized in the profession. I have had some figures which would 
malinEerino k , absenteeism from illness in work-people, not voluntary absenteeism or 
dermatitie ’ t? ■ absenteeism because of illness, is predominantly caused bv industrial 
Annual Reneti therefore with considerable disappointment that I read in the latest 
litis. If 1 „ °f the Chief Inspector of Factories a rather deprecating allusion to derma- 
ant as it mT? j er the words correctly it was that dermatitis was not nearly so import- 
done was f,? untJ ed and the dubious observation was added that all that* had to be 
io avoid contact with the irritating substances — which is not a verv practical 
° CT ~ Dersiat. 2 



636 


Proceedings of the Royal Society of Medicine 


36 


c s i e \\ oikei w ho develops dermatitis has to be put on another process which he 
as to earn irom the beginning, and is therefore no better than a newcomer. Preven- 
lon is east in theory but difficult to carry out well in practice. Close co-operation is 
necessary between all parties in the factory — management, workers, surgerv— and the 
most important is the co-operation of the worker. The most elaborate schemes will 
a to the ground if the operatives will not avail themselves of the facilities provided. 

The main points of prophylaxis are: (1) Selection of z corkers: On the lines mentioned 
‘ C \ , * persons with a previous or chronic skin lesion, or history of trade derma- 
is siou be excluded. (2) Proper working conditions : Good ventilation in shops 
me uc mg the piovision of adequate exhaust draughts, mechanization of processes 
w let ever possible, and “good housekeeping’’. (3) Protective clothing: Must be changed 
requently, gloves unless worn carefully and kept scrupulously clean do more harm than 
good. (4) Good ablutions: The most important point includes adequate time, space, 
good soap, soft towels, face-cloths, and constant supervision. Facilities for reapplying 
make-up at the end of the shift will do much to encourage proper washing. Fifteen 
minutes required. (5) Barrier substances: Main value is ( a ) to reduce duration of con- 
tact; (b) to encourage proper ablutions. They take the form of one or more of the 
following: Cream — powder — varnish. Immaterial which is used provided the following 
conditions are fulfilled. (I) Must be acceptable to the worker, i.e. easy to apply and remove 
with at least no unpleasant smell. (2) Adust not be perceptibly greasy as this makes 
subsequent • " 0lkin S difficult. (3) Must contain no injurious substance to . the skin. 
(4) Must neither act as a solvent on the irritant nor combine with it to form a noxious sub- 
stance or one more easily absorbed by the skin. It must constantly be reiterated that 
barrier substances do not and cannot take the place of proper ablutions. (5) Periodic 
inspection of workers for early rash and removal of susceptibles so that a salted popula- 
tion is built up. 
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Dr. F. A. E. Silcock: I was interested in what Dr. Swanston said about trinitrotoluene 
dermatitis from the point of view that it is useful to know the composition of any local 
medication used or one may increase the trouble. For instance, I saw two sappers With 
trinitrotoluene dermatitis of their hands, due to undoing unexploded land mines with 
bare hands. They were taken into hospital and. unknown to me, dressed with picric 
acid lotion.' The condition got worse and acrifiavine was then used instead. This in- 
creased the dermatitis and when I saw them I stopped both these treatments and ordered 
a simple astringent application free from all picric acid or its derivatives. My reason 
was that if these men were hypersensitive to trinitrotoluene, then both picric and acri- 
flavine, being similar to it in chemical composition, would also cause dermatitis. 

Dr. Roxburgh showed pictures of ordinary conditions which might be mistaken for indus- 
trial dermatitis. In the days of peace I used to see occasional cases amongst silk hosiery 
examiners of what appeared like a localized patch of tinea affecting the thenar eminence 
of the left hand. (The stocking is examined by turning it inside out over the left hand and 
forearm and a good examiner will do 1,200 in a day.) The condition appears to be com- 
moner the more pure silk is contained' in the stocking fabric. The affected area of skin is 
clinically very like ringworm, but the operatives themselves often realize that it is 
due to contact with silk and microscopically ho fungus is present. It soon clears uo after 
a few days off work. 


Dr. A. D. K. Peters: I should like to ask members of the Section and Factory Medical 
Officers for their views on the actual way in which contact dermatitis is caused. There 
seems to be a general feeling that chemical trauma on the one hand and allergy on 
the other play a part. Perceval’s experiments mav be recalled in which contact der- 
matitis was caused by two groups of substances. In the first group the percentage of 
affected persons increased with the strength of the solution until ultimatelv all were 
affected; in the second group, the number affected was not greatly increased by the use 
of stronger solutions. These results suggest that personal sensitivity was the more pre- 
dominant factor in the second group. 


In the factory, it is noticed that dermatitis may result from three to four days’ contact 
(tetryl, C.E.) but that far more people are affected between the ninth and sixteenth days 
(Richardson). 

The type and distribution of the eruption is frequently characteristic of that occurring 
in sensitization states. 


It is commonly said that workers may become immune. Workers in contact with 
■ertain chemicals recognize a clinical syndrome in which slight dermatitis may develop 
vhich is then gradually lost while there is still contact with the causal irritant. This 
process is known as “hardening off’’ and probably corresponds with the development of 
rnmunitv The acquired invulnerability may be lost after some weeks ’ off contact . 
fhese clinical observations are very much in line with the experimental evidence on 
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President — E. T. C. Milligan, O.B.E., M.D.. F.R.C.S., F.R.A.C.S. 


[June 9, 1943] 

DISCUSSION ON FUNCTIONAL DISEASES OF THE COLON 

AND RECTUM 

■ Sir Arthur Hurst : In order to understand the functional disorders of the colon and 
rectum it is necessary to have a clear conception of their normal physiology. 


Sensory Functions. 

Ev «y proctologist knows that stimuli which are painful to the skin and anal canal, 
TE ' 3S i P nc * cin §’ cutting and burning, produce no sensation in the colon and rectum, 
the only adequate painful stimulus is tension on the muscular wall. The first sensation 
is fullness, but as the tension increases this gradually merges into pain. The lumen 
°f r co * on an( I rectum, like that of all other hollow organs, depends upon the tone 
0 the muscular coat, which adapts itself to the bulk of the contents. Thus the tension 
°n the wall of an empty segment which has contracted on itself to for m a solid cord 
''Knout a lumen, is the same as that on the wall of a segment full of farces or gas. If, 
oweyer, fteces, fluid or gas is suddenly introduced into a segment of bowel before it 
^‘S time to relax, or if the bulk is greater than the fully relaxed bowel can hold, the wall 
and the increased tension on the muscle fibres produces a sensation of 
ness or pain according to the degree of tension. Distension of the pelvic colon gives 
sliV? a , , sensat ' on > n the middle line just above the pubes and of the transverse colon 
in . S^ er; sensation in the less mobile caecum and ascending colon and the descend- 

>n^ tfi l '-' aC co * on are rnore accurately localized. The sensation produced by distension 

the K neighbourhood of the splenic flexure is indistinguishable from that produced in 
u-r . St ° ri -'' C F so that the patient often tries to relieve himself by belching. Whereas 
marl° n u n 1 . P e *' * c c °l° n immediately above the fold of mucous membrane which 

j. S , e pelvirectal flexure produces a suprapubic sensation, tension immediately below 
to produces a characteristic perineal sensation, which life-long experience has taught us 
sud j CC0 ? niZe as _the call to defecation. The rectum is normally empty, so that the 
tins' T lnc T ease ' n tension on its walls caused by the entry of faeces is sufficient to produce 
.i.., . scnsat >on, whereas the gradual filling of the pelvic colon during the rest of the 
- ,s not perceived. 

Motor Functions 

he co! Wn ^ rauscu I ar coat °f the colon varies with the bulk of its contents. When 

Iliac coton'^ cm P t I’ , l j lc tone ' s sufficient to obliterate the lumen. The descending and 

An 


th o 

co * on ,s empty the tone is sufficient to obliterate the lumen, 
ate in this condition for manv hours each day. 

fsthnia'tic' 3 "^' co ' on ma f constitutional like the irritable bronchial system of the 


>c, or it may develop after an attack of acute colitis, especially after baciilarv 
°cr — .Proct. i 1 
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suggestion because during the absence of contact the worker is not working and it'is that 
part of the problem which I think is so important. 


Dr. Sibyl Horner, in reply: It is one of the daily tasks of the Medical Inspectors to 
ID’ reduce the incidence of industrial dermatitis by every measure which can be devised, 
we nave published a great deal more than we used to; there have been recent memoranda 
on barrier substances, and on dermatitis from synthetic resins used in glues, while official 
Plnccvras on dermatitis are constantly being revised. I have referred to the Advisory Panel 
which has been set up to consider dermatitis in industry; three members of this Section are 
° n j. s P an ®l and have given material assistance, not only at meetings but in considering 
the diagnosis of early radium dermatitis of the finger "tips in workers who are using 
radioactive substances in luminising work. 

Medical referees who are dermatologists have been appointed, and they may help 
to solve some of Major O'Donovan’s conundrums, especially the old-standing one of heat 
and friction not coming within the definition of “dust or liquids” as causes of dermatitis. 


Dr. Swanston, also in reply : Dr. Peters has mentioned the rise in incidence in tetryl 
workers between the ninth and sixteenth days, and among the workers in fulminate oi 
mercury between the fourth and fifth days. A great deal of work has been done by 
Dr. Peters in her factory and I agree that where there is an influx of new workers into 
these explosives there is an increased incidence of dermatitis which gradually dies aotin. 
As the susceptibles are removed the incidence is reduced to a minimum. , 

With regard to the question of allergy and chemical trauma I should very" ntucli 
like to hear an explanation of the acute flare-ups which occur particularly in fulminate 
and tetryl dermatitis, not so much in trinitrotoluene. Why should a worker who n = 
had an attack of, say, tetryl dermatitis and is out of contact completely, sit next io a 
fellow worker in the bus who works in the department and develop a rash at once. 

Major O’Donovan mentioned -holes in fulminate workers. I have never seen one and I 
do not think he would see one in our factories. With regard to the alternation of worKers x 
think there is something to be said for it, but a great deal to be said against it "® c “r‘ 
it increases the number of contacts and also the potential number of cases; thus P rot “i ; nb 
suffers. The production staff do not like skilled workers being switched from one j 
to another. 
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ients. He often admits that he has not passed a solid stool for years. He is in fact 
suffering from self-induced diarrhoea. He should therefore be instructed to take no 
medicine and to make an effort to open his bowels every morning after breakfast, even 
if he feels no inclination to do so. Greatly to his surprise he generally succeeds and 
at the same time loses all the symptoms he had ascribed to poisoning from “constipation”, 
which he now discovers are really the result of purgation. If he fails, the abdomen and' 
rectum should be re-examined; an empty colon and a full rectum indicate the presence 
of uncomplicated dyschezia. If the rectum is empty and hard scybala can be felt in the 
pelvic colon through the anterior rectal wall, pelvic colon dyschezia is present. 

In severe cases the diagnosis should be confirmed and amplified by an X-ray examination, 
carried out after an opaque meal whilst the patient is taking no aperient. In dyschezia 
the passage through the colon is at the normal rate or even unusually rapid, all the 
barium collecting in the rectum or rectum and pelvic colon within twenty-four hours. 
It is important to remember that an opaque enema gives no information regarding the 
functional state of the colon and that such radiological diagnoses as spastic or atonic 
colon are never justified. 

Treatment . — Dyschezia can be cured by restoring to activity the defecation reflexes, 
which had been allowed to become inefficient by neglect and by interference with their 
normal performance bv the habitual use of aperients. Simple explanation of the 
physiology of defecation and encouragement are often all that is required. But it is 
often necessary to reduce the work the muscles of defecation have to perform by giving 
liquid paraffin, or, still better, an unabsorbable vegetable mucilage, such as isogel, to 
increase the bulk and soften the feces, together with a diet containing plenty of fruit 
and green vegetables. It is important to avoid preparations of paraffin and mucilages, 
the good effects of which are neutralized by a vegetable laxative or phenolphthalein 
added by the manufacturer. 

When the patient is unable to evacuate his rectum although it is loaded with feces, 
an enema of one fluid ounce of glvcerin should be given if on two successive mornings 
an adequate effort has produced no action. The strength of the enema should be 
reduced by replacing one fluid drachm of glycerin by water every other day until 
only water is used. By this time the normal defecation reflex and with it the tone 
and contractile power of the rectum have almost invariably returned. Alternatively a 
pint of plain water can be used instead of glycerin, its volume being reduced by two 
ounces every-day until the smallest effective quantity is found. This should be given 
overy third day if the bowels are not opened in spite of an unhurried effort after break- 
fast each morning. The defecation reflex is generally restored and enemas are no longer 
required within a month. 

“Mucous Colitis” 

A large proportion of epithelial cells lining the colon, including those of the crypts 
of Ueberkuhn, are goblet cells, the function of which is to secrete the mucus required 

0 bind the dry feces into scybala or cylindrical masses easy to evacuate. A more 
abundant flow is called forth by mechanical and chemical irritants. The only natural 

echanical irritant is hard feces, the mucus produced lubricating their passage and 
• P rQtec fmg the mucosa from damage by friction. The mucus contains no leucocytes, 
1 “ t , 11 takes up any minute particles, such as degenerated epithelial cells and bacteria, 
nth which it comes into contact. The presence of mucus with solid feces is therefore 
normal event, and it is a gross error of judgment to regard it as evidence of the 
ytnical malady known as “mucous colitis". An unnatural mechanical irritant is a 
? °nic douche. The mucus, which comes away with the last of the twenty or thirty 
na\ tS ° f n ac l mm i s tered in the institutions known in America as colon laundries, which 
■\ e un ‘ 0 rtunatcly become so popular in recent years in this country, is not, as the high 
‘ est f-‘ ss as sures her victims, the accumulation of months, but is a sign that the mucous 

1 ,' )rar ! e bas had as much as it can endure and is protecting itself from further insuits 

rowing out a protective barrage of mucus. 

If th* e < j°'° n . P rotccts itself from irritation by purgatives by a similar secretion of mucus, 
•ecti^ ° SC - S ver I cx cessive and purgation continued for long periods, this normal pro- 
atc reaction merges into a condition of catarrh, which persists even when the drugs 
by enc ° n ® er Uf ed. . A more abundant secretion of mucus occurs in response to irritation 
tine ma5 1 containing soap, permanganate and other antiseptics, glycerin and turpen- 
n the case of turpentine the irritation produces a definite inflammatorv reaction. 
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dysentery. Such a colon responds to worry and fatigue and to excessive smoking an 
consumption df too much strong tea or coffee by a genuine spasm, which is sumcient o 
give rise to pain owing to the anoxaemia caused by the associated obstruction o 
circulation, just as in the pain of angina pectoris and angina cruris. Colon spasm may 
also arise reflexly from local irritation in diverticulitis and carcinoma. 

The haustration of the colon seen in radiographs is the result of activity of the 
laris mucosa:, which contracts so slowly that changes in their, pattern can be r _S 
only by comparing pictures taken at intervals of one to three minutes. These nio'e 
bring portions of the feces into contact with the mucous membrane so that J'a ‘ ^ 
any remaining soluble products of digestion can be absorbed. Powerful perista IF .’ 
which sweep the contents of the proximal colon into the pelvic colon to await • ’ 

occur only 7 three or four times a day. each being die result of the gastro-co ic re 
follows die entry of food into the stomach, as I discovered in 1909. 

Defecation. — Normal defecation depends on a conditioned reflex. An. infant tjs i tr.V ^ 
to open his bowels when he is put on a chamber, no mental process being c „ ett j n c 
the act. In the course of time an elaborate conditioned reflex develops, in o „ art . 

up, a bath, dressing, breakfast, and finally sitting down in the familiar v • • 1 . . ^ 
As a result of this a very strong mass peristaltic wave passes along t e ’ the 

feces accumulated in the pelvic colon during the previous twenty-lour ^tension 

rectum, which had been empty 7 since the last act of defalcation. The conseq wa ]] 

of the rectum gives rise to the “call to defecation”. The diaphragm an • su j ts ; n 

are then voluntarily contracted, and the rise in pressure within the rectu anal 

reflex contraction of the rectum as a whole and simultaneous relaxation or 
sphincter, through which the feces are evacuated. 

■ could 

rfi the 
I fsces 

colon is delayed, and dysenezia yo uf , oimcuu; * go " "Tj„. ed owing to 

■reach the rectum at the normal time but their final- evacuation 1 ■ co l on ic' are 

inefficient defecation. Many cases of constipation formerly wga ded as in 

caused by inefficiency of the conditioned reflex, which should result eten int0 

the passage of the greater part of the contents of the proximal part of « rectum . 
the pelvic colon as well as the complete evacuation of tire pelviccooninto s 

In some cases of dyschezia the conditioned reflex is unimpaired, but for 'artou 
it is not followed b'y the final defecation reflex, in which the rectum con n * 
anal sphincter relaxes, so that the rectum is found to be packed vith ^ccs a , 0 

hour it is examined. Dyschezia often originates m neglect to respond to tn ^ 
defecate owing to laziness, insanitary conditions of the w.c. or false _ m an - ;ncreas . 
double reflex becomes progressively impaired The rectum dilates . 0 > th ^ . duce 
; n jT nuantity of feces is required to attain the internal pressure neces.a 1 ' j s 

thl call to defecate, and finally the sensation is lost completely 7 . The patient, o ^ 
still capable of emptying his rectum if he tries, but by now he 0 f aperient 

himself that he cannot get his bowels opened unless he takes a sufficient d . F 
to produce fluid feces which require no effort for their evacuation. 

Dyschezia may also result from weakness of the voluntary muscle of ^fecauon,^ 
assumption of an unsuitable posture during defecation, and voluntary tnfeb.t^ ^ 
fear of pain in diseases of the anal canal. But whatever the primary < j reKlI lts 
result is the same. The defecation reflex is lost, and the incomplete evacuation resu 
in the accumulation of feces in the rectum. 

Symptoms. — In dyschezia the retention of solid feces in the rectum, 
emntv except immediately before defecation, may give rise to a number ]s . 

symptoms such as headache and general malaise, which disappear directly t ^ , )V 
„' r „ onened. The instantaneous relief proves that these symptoms are not « , ^ 

■ -iVnrion The pressure on the surrounding parts by the retained f. , 

rinJal discomfort. Pressure on the hemorrhoidal veins may be th 
Sue cause P of hemorrhoids, and the passage of large hard scybala through the ana. 
canal may produce an anal ulcer. 

Diagnosis.- — Before a self-made diagnosis of consr^tion 1 can be accepted^h^s nccc; 

sarv to ascertain what happens to the patient under natural co advertisers of 
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ients. He often admits that he has not passed a solid stool for years. He is in fact 
suffering from self-induced diarrhoea. He should therefore be instructed to take no 
medicine and to make an effort to open his bowels every morning after breakfast, even 
if he feels no inclination to do so. Greatly to his surprise he generally succeeds and 
at the same time loses all the symptoms he had ascribed to poisoning from “constipation”, 
which he notv discovers are really the result of purgation. If he fails, the abdomen and- 
rectum should be re-examined; an empty colon and a full rectum indicate the presence 
of uncomplicated dyschezia. If the rectum is empty and hard scybala can be felt in the 
pehic colon through the anterior rectal wall, pelvic colon dyschezia is present. 

In severe cases the diagnosis should be confirmed and amplified by an X-ray examination, 
carried out after an opaque meal whilst the patient is taking no aperient. In dyschezia 
the passage through the colon is at the normal rate or even unusually rapid, all the 
barium collecting in the rectum or rectum and pelvic colon within twenty-four hours. 
It is important to remember that an opaque enema gives no information regarding the 
tunctional state of the colon and that such radiological diagnoses as spastic or atonic 
colon are never justified. 

Treatment . — Dyschezia can be cured by restoring to activity the defecation reflexes, 
"hich had been allowed to become inefficient by neglect and by interference with their 
normal performance by the habitual use of .aperients. Simple explanation of the 
physiology of defecation and encouragement are often all that is required. But it is 
otten necessary to reduce the work the muscles of defecation have to perform by giving 
“quid paraffin, or, still better, an unabsorbabie vegetable mucilage, such as isogel, to 
increase the bulk and soften the feces, together with a diet containing plenty of fruit 
and green vegetables. It is important to avoid preparations of paraffin and mucilages, 
S°°d effects of which are neutralized by a vegetable laxative or phenolphthalein 
added by the manufacturer. 

When the patient is unable to evacuate his rectum although it is loaded with feces, 
an enema of one fluid ounce of glycerin should be given if on two successive mornings 
an adequate effort has produced no action. The strength of the enema should be 
reduced by replacing one fluid drachm of glycerin by water every other day until 
only water is used. By this time the normal defecation reflex and with it the tone 

. contractile power of the rectum have almost invariably returned. Alternatively a 
P>nt of plain water can be used instead of glycerin, its volume being reduced by two 
ounces every-day until the smallest effective quantity is found. This should be given 
every third day if the bowels are not opened in spite of an unhurried effort after break- 
cast each morning. The defecation reflex is generally restored and enemas are no longer 
required within a month. 


“Mrcors Colitis” 


,4. ar g e proportion of epithelial cells lining the colon, including those of the crypts 
or Lieberkuhn, are goblet cells, the function of which is to secrete the mucus required 
? uind the dry feces into scybala or cylindrical masses easy to evacuate. A more 
abundant flow is called forth bv mechanical and chemical irritants. The only natural 
mechanical irritant is hard feces, the mucus produced lubricating their passage and 
protecting the mucosa from damage by friction. The mucus contains no leucocytes, 
1£ takes up any minute particles, such as degenerated epithelial cells and bacteria, 
"nh which it comes into contact. The presence of mucus with solid feces is therefore 
a normal event, and it is a gross error of judgment to regard it as evidence of the 
mythical malady known as “mucous colitis”. An unnatural mechanical irritant is a 
. on >c douche. ' The mucus, which comes away with the last of the twenty or thirty 
Pmts often administered in the institutions known in America as colon laundries, which 
, e unfortunately become so popular iu recent years in this country, is not, as the high 
priestess assures her victims, the accumulation of months, but is a sign that the mucous 
membrane has had as much as it can endure and is protecting itself from further insults 
> throwing out a protective barrage of mucus. 


j f ^' e colon protects itself from irritation by purgatives by a similar secretion of mucus. 
t . “ ose j s very excessive and purgation continued for long periods, this normal pro- 
active reaction merges into a condition of catarrh, which persists even when the drugs 
re uo longer used. A more abundant secretion of mucus occurs in response to irritation 
f ene l mas containing soap, permanganate and other antiseptics, glycerin and turpen- 
me. In the case of turpentine the irritation produces a definite inflammatory reaction. 
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the mucous membrane becoming bright red with submucous petechial hxmorrhage, 
and the mucus contains red corpuscles and polymorphonuclear cells. 1 have knerra 
ulcerative colitis follow the post-operative use of turpentine enemata, the administration 
of which is a therapeutic sin of the first magnitude. Soap too may ultimately cause true 
colitis; it is no more effective than water and its popularity with the nursing profession 
is a misfortune. 

The purely nervous form of colon spasm may be associated with excessive secretion 
of mucus. This may take the form of mvxorrhcea, the condition then presenting a c ar 
acteristic endoscopic picture of alternate contractions and relaxations of the boue "a 
with an abundant flow of liquid mucus, which contains epithelial cells and, in the rare 
allergic cases, eosinophil cells and Charcot-Levden crystals, but no pus cells. 1 _ 
mucus is retained for long periods owing to constipation it may form thin membranou. 
casts. This condition, for which the term muco-membranous colic should be use 
place of muco-membranous “colitis”, was formerly common in women, but has beco 
very rare since the last war. 


The Rectum in Tabes 

Some observations I carried out with H. W. Barber in 1910 on 14 cases of tabc 
showed that the muscle sense of the rectum is affected as constandy as that ot t 
in tabetic disorders. In 13 out of 14 cases the intrarectal tension required to pr^ 
the call to defalcate was increased — in 6 to more than double die normal. In a 
sensation lasted for a much longer period after die pressure was released than rn n ^ 
people, the time varying between fifteen seconds to six minutes, compared «■ ^ 

maximum normal of five seconds. The duration was longest in those who comp ^ ^ 
of morning diarrhoea, by which was meant a constantly recurring desire t( ’ l -' nl P - 
bowels during a period of an hour or two, a small solid stool being passed ori^ 
occasion. In 5 of the 14 cases die call to defalcation occurred only after a late j e p c ; c nt 
of a few seconds instead of instantaneously as in normal individuals. I he 
muscle sense of the rectum is often associated with a similar condition ot the ^ ^ 
and the patient may lose the power of dissociating rectal and bladder actmt). - ^ 

the bowels are liable to act whenever the bladder is emptied. In the later stages o 
the rectal muscle sense is totally lost, and the rectum becomes impacted . ( ‘ ce 
without any accompanying discomfort. The use of aperients then leads to incon i 

True rectal crises are very rare; they consist of paroxysmal attacks of painful tene. 
with the secretion of excess of clear mucus. 


Paroxysmal Proctalgia (Proctalcia Fugax) 


Paroxysmal proctalgia, usually known as proctalgia fugax, is quite distinct in o * 
tion and character from the pain of anal ulcer and tenesmus, being felt interna >• ^ 
above the anal canal. Several doctors have examined themselves during an at a 
found the anal sphincter relaxed and free from tenderness. The pain is ahvavs J ^ 
perineal and never extends to the suprapubic region, nor does it radiate in a ) 
direction. Its seat is therefore in the rectum and neither in the pelvic colon nor in 1 
canal. Beginning as an ache, it rapidly increases in severity and may finally be <j v 
ing and cause profuse sweating, the patient becoming pale and cold and occas * 
breathless. He may even lose consciousness. One of MacLennan’s patients came 
on account of a broken nose caused by falling in an attack. A patient of ™ ine ’ rarliH 
medical officer, collapsed in an attack whilst on parade. In a case recorded by ‘ f 
11935) it appeared to represent the aura of petit vial. Some patients are unab e I 
urine during an attack, but if they finally succeed, the pain immediately disapp 



e 3y vears oia, nau *■“ The 

bov of 16. It lasts from five to ten minutes rarely as long as tw ™ tio „ it is 
severest attacks are generally the shortest After a short period of exl over 

followed bv rapid and complete recovery. Some relief is afforded b> 
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the perineum or sacrum. A doctor patient of Ryle’s obtained immediate relief by rapid 
inflation of the rectum with air from a Higginson’s syringe and another by injection of 
water. It recurs at long and irregular intervals, often not more than two or three 
times a year, and especially during periods of overwork or anxiety (Ryle). It may be 
associated with excessive smoking (Beckman). A patient of mine had threadworms, the 
frequency of his attacks varying with the degree of the infestation. Endoscopy reveals 
no abnormality of any kind in the pelvic colon, rectum or anal canal. The stools are 
normal in every way,' the bowels being unaffected by the attacks. In several recorded 
cases the condition was familial. The father and younger sister of one of my patients 
suffered from exactly similar attacks. 

Attacks may be prevented by ceasing to practise coitus interruptus and masturbation 
if they cause attacks. Beckman’s patient was cured by abstaining from tobacco and 
relapsed on smoking again. MacLennan recommended 3 minim chloroform vaporoles 
and Marshall amyl nitrite capsules, the inhalation giving immediate relief in both cases, 
but one patient who obtained instantaneous relief by swallowing glucose (though his 
blood-sugar was normal) had found thac amyl nitrite was without effect. Inflation with 
air or a little water mav give relief, as in Ryle’s patients, but the attacks are often over 
before there is time to use such treatment. Reassurance after rectal examination and 
sigmoidoscopy diat no growth is present is an important factor in successful treatment, 
especially perhaps in doctors, who seent to be peculiarly liable to paroxysmal proctalgia. 
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Dr. Henry Wilson : Rumination upon bowel function, and exaggerated awareness of 
intestinal sensation follows when («) acute pain has been experienced, e.g. after fissure, 
(b) when inbalance between the svmpathetic and sacral nerves occurs as the result of 
acute or chronic emotional upsets. " These tendencies are increased if the individual has 
inherited a morbidly pessimistic temperament, or if his early life has been chequered by 
parental alarm and scares over the bowels. 

The doctor’s own attitude may also be warped. We may be mechanists, believing 
that symptoms can only come from disorder within the gut, or ideologically inclined to 
blame false imaginings within the mind. However this be, we know that fear, frustra- 
tions, tensions reflect themselves in periodic irregularities of the bowel, which may be 
so severe that they enter consciousness. Or the complaint may be obsessional or 
delusional, and the' question “How do you think these symptoms are all caused?” un- 
masks a monument of fantastic thought. Much more common are the disorders in the 
pver-ambitious young, or the early retired old. In both cases, concentration on limited 
interests leaves” their minds empty, a prey to emotional strain, expressed physically 
in bowel irregularity. Hence, the desirability of a common-sense assessment of the 
patient’s attitude to life and of the employment of his time. We are justified in being 
priests, re-directing his interests in healthy channels. We are not justified in being priests 
"ho increase his morbid horror and ignorance about the rectum, and it is essential to 
reduce examinations to the minimum, to carry them out in such a way that his curiosity 
is satisfied once, not constantly, and that the patient recognizes that where organic 
disease is absent we know that emotional stress produces functional disorder, and it is 
that stress that must be corrected, not the disorder alone which is to be subdued. 


Dr. Geoffrey Evans prefaced his remarks by asking Sir Arthur Hurst if he would use 
(he term sigmoid or rectal constipation instead of dyschezia, because the latter term 
tneant nothing to most students. Later, in reply. Sir Arthur agreed to this, provided 
that Dr. Evans would use the term pelvic colon instead of sigmoid! In speaking of 
constipation Dr. Evans limited his observations to the evacuating mechanism, and said 
how much he had learnt from proctologists of the importance of even minor disease 
and disabilities of the anal margin, anal canal and lower rectum, in preventing the 
normal reflex activities involved in defecation. He advised proctologists of the necessitv 
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of restoring normal bond function to patients after operation, pointing out that this 
is an essential part of the rehabilitation in their surgical practice, and that many panen . 
at the present time are introduced to the laxative habit as a result of surgical treatme 
in hospital or nursing home. Dr. Evans made a brief reference to the pmsio °o' 
normal bowel function as outlined by Sir Arthur Hurst, and stated that the c'ac . _ 
of a formed stool with a sense of completion is the ideal, and that perfection i o 11 ^ 

is perhaps even more important than regularity. His opinion was that it is the 
of incomplete evacuation which often determines the laxative habit, and may on ■■ 

cause proctalgia fugax. After brief reference to the effect of over-fatigue a ■ ■ 

wrong food, emotional or psychological disturbance, and the trauma ol cm . 
causing constipation, he referred to constipation as being due on occasion to an ffl0 . 
neuromuscular defect of the pelvic colon. He also suggested that there exis s 
secretory disorder, namely a dry pelvic colon, which can be recognized } s 
copy, and might be as important as a neuromuscular defect in determining co ■ 

He thought that some cases of ulcerative colitis might be initially due to sterc • 
tion, resulting from a drv pelvic colon and consequent continuous retention 
of faces in it. 


Dr. Edward Larkin (Precis) : In patients complaining of rectal trou ) e about 

six svndromes are notoriously intractable: Chronic functional constipation, -- i cm t0 
the bowels, whether the patient brings actual stools or lengthy bulletins * um or 

the proctologist; delusions that the perineum smells; persistent pain m , co j; t ', 5 . 

lower abdomen without organic cause; spasm of the anus or colon; mrr. 

Patients suffering from these all have psychological disorder. ^ 

In the first three syndromes, the symptoms are expressions of a general I state 
anxiety which the patient is focusing on his defamatory mechanisms bv ■ {gmse ^ 
thought of which he is unconscious. His general state of insecurity an * . sccon d. 
on to fear, in the first syndrome, of what the constipation is doing to him, a soc j,il 

on to fear that his bowels are going wrong; in the third, that he mav e , f unc tion 
outcast. In the case of the chronic costive, his preoccupation with the ac _ imCS be 
makes the function worse. A vicious circle is established which may well, 

broken bv laxatives but more permanently and surely by attacking the neu 

The other three syndromes, rectal pain, spasm and intractable colitis, are < e ^P. a j 
of another type of anxiety reaction, somatic conversion of anxiety', rear * s ‘ m 0 £ 
accompaniment: one person when frightened will palpitate and even ge * ic^torition^ 
pnecordial pain, another will become breathless, another has frequency o whose 

anotlrer has an unpleasant feeling in the pit of his stomach. There aie o ' lvers ; on 

emotions fly to their bowels, and it is these people who, if they get a . e( j bv 
neurosis, get a bowel neurosis. An individual’s attitude to life is largely d „ {q t j ie ;" r 
the type of reaction he experiences in emotion and those whose emotions - nece $$arv 
bowels have a certain type of character. A knowledge of this type of character is 
when treating the cases under discussion. 

They tend to be inhibited people, with whom it is hard to be in sympathy, n l e ” c ^' mes 
precisionists, obsessional, over-attentive to detail, ritualistic (hence their love or o q]1 
and dietaries), superstitious, sadistic and ambivalent. (The sadistic and arnui'a 1 s£ aS 
is always hurting the thing he loves, impulsively saying unforgivable things an 
impulsively becoming devastatingly contrite). These various characterist - un]esS 
modified according to the patient’s intelligence and upbringing and " e ’ c i olI5 
exceptionally gifted and self-aware, be without insight m regard to them l u “ over . 
of them). A common resultant character is that in which the person ' ios ; tv . 
eirliem -ar»r? ciinprsf ifinn with unrliiP P’entleUCSS flnu * o , •* 


for philosophy. On 

expressed in surgery. d’fficuk 
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can share their feelings readily. But our patients have, as it were, lived among strangers 
all their lives and have never been sure that their feelings are understood. Therefore 
when they do get the ear of a doctor, a lifetime of repressed feeling becomes released 
on the first person- who is prepared to meet them on the rectal level; and even then, the 
meticulousness will have its way so that the patient is apt to become very tedious. 
Furthermore, because of the aura of shame, people do not usually discuss their bowels 
so that they cannot know, as a patient with a common cold knows, that their symptoms 
are commonplace and easily understood. The anal character is established and in- 
eradicable by the time a patient comes to a proctologist and it is wise to humour it 
by giving the patient a ritual to live by. 

Treatment. — Psychoanalysis is impracticable in these cases. The principles of 
psychiatric practice, i.e. rest, reassurance and distraction, should be employed. The patient 
is in a state of chronic anxiety, usually with a severe secondary depression. He must be 
rested and distracted from his depression and his anxiety must be eased by reassurance. 
His symptom should not be disregarded as this would increase his feelings of insecurity 
by adding the doubt that he is suspected of mental infirmity. If a psychiatrist is called 
in, he will discover certain mental conflicts and by helping the patient to resolve these, 
will ease the tension and so promote rest. A psvchiatrist will not always be necessary 
as in L. D.’s case of a prospective bride who' suddenly developed hemorrhagic colitis. He 
made her go on with the wedding and the symptom was cured. She no doubt had an 
unresolved conflict about the wedding which he resolved for her. Distraction eases 
tension by getting the patient’s attention off his conflicts, a holiday or some new interest 
will serve this purpose. For example, a dowdy spinster living in an unhappy home 
bad severe chronic colitis with pus and blood in the stools. After she had been rested 
and reassured, distraction was ensured bv getting her hair and complexion restored by 
a«, encouraging her to keep them so and getting her a simple but important sounding 
job in an aeroplane factorv. She is still rather a miserable individual but her colitis has 
gone. 

The sedative drugs are very valuable in the treatment of the anxiety and depression, 
bleep should be secured, if necessary, by hypnotics. Nearly evert' case, whether sleeping 
or not, will be benefited by a thrice daily dose of bromide or barbiturate. Everything 
possible should be done to ease tension, that is why the complexes must not be probed 
fiercely nor should arguments ever be allowed; in any case the person with the anal 
character is, as has been pointed out, likely to be the better dialectician. 

[Several cases were then quoted illustrating the various points raised in the paper.] 


Mr. Michael Smyth drew attention to megacolon, a condition in which there might 
not be an evacuation of the bowel for weeks at a time. The pelvic colon was most fre- 
quently affected, but the condition might extend through the large intestine. He was not 
eterrmg to Hirschsprung’s disease in which there were gross inflammatory changes, but 
0 a much milder condition, chiefly characterized by dilatation of the colon. X-ray with 
arium enema often showed a pelvic colon which accommodated 2 to 3 pints, whereas 
A pints of barium ordinarily outlined the large intestine right back to the cecum. 
- ur g a tivcs in such cases only increased the discomfort of the patient, and the remedy lay 

m sympathectomy. 


an l* "if S Sa '^ £ ^ at an; d sphincter and the pelvirectal sphincter were causative factors 
» “ mat dilatation of these sphincters would alleviate if not relieve the condition. 

support of this he recalled a case where a boy was brought into hospital with 
f miapsed intussusception of the pelvic colon; about a foot of the bowel protruded 
rougj, the ana j S ph; ncter anc j ; t was necessary to open the abdomen to reduce the 
P oiapse. Barium enema afterward showed great distension of the pelvic colon. The 
p I :. nt P ro bably had the effect of dilating the sphincters, for previous to operation the 
>ent had suffered from severe constipation — a bowel action once in seven to ten days 
"hereas afterwards he never went for longer than two days at a time without an 

macuation. 


tnur r ' E- Cooke said that he did not consider it safe to assume that the presence of 
Pathol ™ a 'P rme d st °ol was always indicative of slight constipation or was always of non- 
togical import. In tropical medical practice such a stool calls for investigation 
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llolnla 3 bowel function to patients after operation, pointing out that this 
' , ' 11 la l lart ^' c rehabilitation in their surgical practice, and that manv patients 

. V 1C P re ® ent time arc introduced to the laxative habit as a result of surgical treatment 
in ospita or nursing home. Dr. Evans made a brief reference to the physiology oi 
normal bowel function as outlined by Sir Arthur Hurst, and stated that the 'evacuation 
. a formed stool with a sense of completion is the ideal, and that perfection of function 
is perhaps even more important than regularity. His opinion was that it is the sensation 
■of incomplete evacuation which often determines the laxative habit, and may on occasion 
cause proctalgia fugax. After brief reference to the effect of over-fatigue, bad habits, 
urong food, emotional or psychological disturbance, and the trauma of childbirth, as 
causing constipation, he referred to constipation as being due on occasion to an inherited 
neuiomuscuiar defect of the pelvic colon. He also suggested that there exists a neuro- 
secretory disorder, namely a dry pelvic colon, which can he recognized by sigmoidos- 
copy, and might be as important as a neuromuscular defect in determining constipation. 
He thought that some cases of ulcerative colitis might be initially due to stercoral ulcera- 
tton, resulting from a dry pelvic colon and consequent continuous retention of particles 
of fasces in it. 


Dr. Edward Larkin (Precis): In patients complaining of rectal trouble the folio" mg 
six syndromes arc notoriously intractable: Chronic functional constipation; fussing about 
the bowels, whether the patient brings actual stools or lengthy bulletins about them to 
the proctologist; delusions that the perineum smells; persistent pain in the rectum or 
loitei abdomen without organic cause; spasm of the anus or colon; intractable colitis. 
Patients suffering from these all have psychological disorder. 

In the first three syndromes, the symptoms are expressions of a general state of 
anxiety' which the patient is focusing on his defaccatorv mechanisms by a process o 
thought of which he is unconscious. His general state of insecurity and fear is focus 
on to fear, in the first syndrome, of what the constipation is doing to him; in the secon - 
on to fear that his bowels are going wrong; in the third, that he may become a social 
outcast. In the case of the chronic costive, his preoccupation with the deranged function 
makes the function worse. A vicious circle is established which may sometimes be 
broken by laxatives but more permanently' and surely by' attacking the neurosis as "ell. 

The other three syndromes, rectal pain, spasm and intractable colitis, are examples 
or another type of anxiety' reaction, somatic conversion of anxiety'. Fear has physical 
accompaniment: one person when frightened will palpitate and even get a spasm ot 
p need-dial pain, another will become breathless, another has frequency of micturition, 
another has an unpleasant feeling in the pit of his stomach. There are others whose 
emotions ny to their bowels, and it is these people who, if they get a conversion 
neurosis, get a bowel neurosis. An individual’s attitude to life is largely determined by 
the type of reaction he experiences in emotion and those whose emotions flv to their 
bowels have a certain type of character. A knowledge of this type of character is necessary 
when treating the cases under discussion. ' 

They tend to be inhibited people, with whom it is hard to be in sympathy, meticulous 
precisions, obsessional, over-attentive to detail, ritualistic (hence their love of regimes 
and dietaries), superstitious, sadistic and ambivalent. (The sadistic and ambivalent person 
is always hurting the thing he loves, impulsively saying unforgivable things and just as 
impulsively becoming devastatingly contrite). These various characteristics will be 
modified according to the patient’s intelligence and upbringing and he will, unless 
exceptionally gifted and self-aware, be without insight in regard to them (unconscious 
of them). A common resultant character is that in which the person has oyer- 
compensated for his sadism and superstition with undue gentleness and religiosity. 
His obsessional meticulousness also give him a predilection for logic and verbal wit m 
which, incidentally, his sadism usually has full play so that he is frequently sarcastic ana 
cynical. Often this religious tendency and verbal' dexterity give him a natural aptitude 
for philosophy. On the other hand, many of the other characteristics can be admirably 
expressed in surgery. 

In the handling of these cases, their state of emotional inhibition makes them difficult- 
This must be understood so that it can be allowed for. Unlike tha cardiac cases, they 
have no common language. In literature and conversation, referring of emotion to the 
heart is commonplace, so that cardiacs speak the common language of the emotions an 
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Meeting at Princess Mary’s R.A.F. Hospital 
Skin Grafting in the Treatment of Wounds 
By Archibald H. McIndoe, F.R.C.S., F.A.C.S. 

The early application of skin to any ran’ surface is as important as the early immobili- 
zation of a fractured bone. This is true whatever the nature of the wound, and 
wherever it may occur. Though it is widely believed that the only variety of wound 
meriting a skin graft is an extensive superficial soft tissue injury with loss of skin, the 
most important results follow quick healing in compound injuries involving tendons, 
bones, and joints. It is precisely in the field of orthopedic surgery that the value of 
early skin replacement should be fullv appreciated and more widely practised. The day 
has passed when healing of extensive skin losses by scar tissue should be countenanced, 
treatment of this sort is a surgical crime. The inevitable results of slow healing, par- 
ticularly in areas of functional importance, are contractures and deformity, deep fibrosis 
0 muscle tissue, obliteration of tendon sheaths, periarticular fibrosis with loss of move- 
ment in joints, and decreased excursion and power in muscles. The advantage of quick 
epithelialization is that the progressive fibrotic organization which constantly occurs in 
an open wound and in the tissue lying beneath it is immediately converted into a 
process of resolution and absorption of inflammatory exudate with resultant tissue 
softening. Intact skin is the only efficient barrier to the entrance of infection. 

Provided there are no deep foci of infection established in the tissues the sooner a 
skin covering is obtained the better. Even if it is a temporary covering to be replaced 
later by another type of graft for functional or cosmetic reasons, its early successful 
use will sometimes avoid weeks of pain and suffering and possibly a lifetime of dis- 
ability and disfigurement from scar tissue contraction or chronic ulceration. 

types of skin loss resulting from injury . — («) Traumatic loss of skin resulting from 
missiles, explosions, high speed crashes or surgical excision, (b) Burns; thermal, 
c lemical or electrical. The differences in extent, character, and behaviour of these two 
l )pes are at once obvious to anv surgeon of experience. 

,'fr Skin loss due to trauma is usually fairly limited in extent and is often associated 
nth muscular, bony, or visceral injury. Extensive skin loss from trauma usually means 
equally extensive deeper damage and death. Furthermore the skin loss is practically 
h i 'k thickness, is well defined and when the wound is excised at once a clean 
e ' h f" ^ aSe * S 'Hth control of infection there is an immediate tendency to rapid 

pithelialization, and normal healing. An exception to this general rule is the partial or 
otal deglovmg" of arm or leg following crash or run-over accidents, the clinical course 
which is allied to the severe third degree burn. The more rapid improvement in the 
e ■ t 'v> v cnn ^' , ' on °f patients with traumatic losses of skin accounts for their more effective 
puhehal response, hut also the localized nature of the loss makes treatment of the raw 
• u «fem°re efficient. Rest and immobilization, for instance, are more easily obtained, 
and ' ^' tr ^ ^ e 8 ree burns involving the entire thickness of the skin are the most common 
ski T'Pmr ant source of raw surfaces in war and peace. These differ from traumatic 
r ’ sscs both in extent and clinical behaviour. They may involve large areas of 
k r 0 . surface and must alwavs pass through an initial period of superficial sloughing 
re a clean base can be obtained. During this period of delay, the general condition 
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microscopically, and notably in a patient suffering from rectal bilharziasis (schistoso- 
miasis) it may contain ova of Bilharzia mansoni; where a chronic amcebic dysentery b 
present E. histolytica may be found. 


Dr. F. Parkes Weber thought that the normal reflex mechanism of defecation was 
much more easily disordered in some individuals than in others. He wondered that it 
was not even more frequently damaged, as the temptation to neglect the calls of Nature 
(hurry to begin the morning’s work or pleasure, &c) was often very great. Those m 
whom the calls were usually somewhat weakly felt, were likely to grudge the delay 
in beginning their day’s programme. . , 

Paroxysmal proctalgia, he thought, was only one variety of pain in the viscera ue 
to spasmodic contraction of unstriped muscle. He agreed that all possible reflex exciting 
causes (including prostatic) should be thought of before diagnosing paroxysmal proctagia 
as idiopathic. Only a few individuals seemed to be born so constituted that in a u 
life thev suffer front manv kinds of severe abdominal pains (apparently all due to 
like contraction of unstriped muscle) from no obvious exciting cause or only from atigu 
or emotional disturbance. 


Mr. Stephen K. Westman said that there was a close resemblance between 
anatomv, physiology and certain functional diseases of the colon and rectum al ) , t() 

of the female reproductive organs. The occurrence of spasms in both areas poi ^ 

inco-ordination between contraction and relaxation of sphincters under the contro j n 
presacral nerve. In cases of spastic dvsmenorrhoea there were degeneratne c .. a ? 0 { 

Nissl’s granules in this plexus which could be influenced by a'Strin. The app 1 • er 
hormones in spastic conditions of the colon and rectum should produce equa 
results than operative interference with these nerves especially in comoim 
psychotherapy. 
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Meeting at Princess Mary's R.A.F. Hospital 
Skin Grafting in the Treatment of Wounds 
Bv Archibald EL McIxdoe. F.R.C.S., F.A.C.S. 

The earlv application of skin to any raw surface is as important as the early immobili- 
zation of a fractured bone. This is true whatever the nature of the wound, and 
wherever it mav occur. Though it is widely believed that the only variety* of wound 
meriting a skin graft is an extensive superficial soft tissue injury with loss of skin, the 
most important results follow quick healing in compound injuries involving tendons, 
bones, and joints. It is preciselv in the field of orthopedic surgery that the value of 
earlv skin replacement should be" fully appreciated and more widely practised. The day 
has passed when healing of extensive skin losses by scar tissue should be countenanced. 
Treatment of this sort is a surgical crime. The inevitable results of slow healing, par- 
ticularlv in areas of functional Importance, are contractures and deformity, deep fibrosis 
of muscle tissue, obliteration of tendon sheaths, periarticular fibrosis with loss of move- 
ment in joints, and decreased excursion and power in muscles. The advantage of quick 
epithelializarion is that the progressive fibroric organization which constantly occurs In 
an open wound and in the tissue lying beneath it is immediately converted into a 
process of resolution and absorption of inflammatory exudate with resultant tissue 
softening. Intaa skin is the only efficient barrier to the entrance of infection. 

Provided there are no deep foci of infection established in the tissues the sooner a 
skin covering is obtained the better. Even if it is a temporary covering to be replaced 
later bv another type of graft for functional or cosmetic reasons, its eatly snccessftd 
use will sometimes avoid weeks of pain and suffering and possibly a lifetime of dis- 
ability and disfigurement from scar tissue contraction or chronic ulceration. 

Types of skin loss resulting from injury . — («) Traumatic Idss of skin resulting from 
missiles, explosions, high speed crashes or surgical excision. (M Burns; thermal, 
chemical or electrical. The differences in extent, character, and behaviour of these two 
types are at once obvious to anv surgeon of experience. 

(o| Skin loss due to trauma is usually fairly limited in extent and is often associated 
with muscular, bony, or visceral injury. Extensive skin loss from trauma usually means 
equally extensive deeper damage and death. Furthermore the skin loss is practicallv 
alwavs full thickness, is well defined and when the wound is excised at once a clean 
healthy base is left. With control of infection there is an immediate rendencv to rapid 
epithelializarion. and normal healing. An exception to this genera] rule is the partial or 
total "degloving'' of arm or leg following crash or run-over accidents, the clinical course 
of which is allied to the severe third degree burn. The more rapid improvement in the 
general condition of patients with traumatic losses of skin accounts for their more effective 
epithelial response, but also the localized nature of the loss makes treatment of the raw 
surface more efficient. Rest and immobilization, for instance, are more easily obtained. 

(b) Third degree bums involving the entire thickness of the skin are the most common 
and important source of raw surfaces in war and peace. These differ from traumatic 
skin losses both in extent and clinical behaviour. Thev mav involve large areas of 
the body surface and must always pass through an initial "period of superficial sloughin'* 
before a clean base can be obtained. During this period o'f delav. the general condition 
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microscopically, and notably in a patient suffering from rectal bilharziasis (schistoso- 
miasis) it may contain ova of Billwrzia mansoni; where a chronic amcebic dysentery is 
present E. histolytica may be found. 


Dr. F. Parkes Weber thought that the normal reflex mechanism of defalcation was 
much more easily disordered in some individuals than in others. He wondered that it 
was not even more frequently damaged, as the temptation to neglect the calls of Nature 
(hurry to begin the morning’s work or pleasure, &c) was often very great. Those til 
whom the calls were usually somewhat weakly felt, were likely to grudge the delay 
in beginning their day's programme. 

Paroxysmal proctalgia, he thought, was only one variety of pain in the viscera due 
to spasmodic contraction of unstriped muscle. He agreed that all possible reflex exciting 
causes (including prostatic) should be thought of before diagnosing paroxysmal proctagw 
as idiopathic. Only a few individuals seemed to be born so constituted that in a u t 
life they suffer from manv kinds of severe abdominal pains (apparently all due to cramp 
like contraction of unstriped muscle) from no obvious exciting cause or only from fatigue 
or emotional disturbance. 


Mr. Stephen K. Westman said that there was a close resemblance betneeji ^ 
anatomy, physiology and certain functional diseases of the colon and rectum an 
of the female reproductive organs. The occurrence of spasms in both areas pom 
inco-ordination between contraction and relaxation of sphincters under die contro ^ 
presacral nerve. In cases of spastic dvsmenorrhoea there were degeneratne c ™ n ? n 0 f 
Nissl’s granules in this plexus which could be influenced by cestrin. The app 1 * 
hormones in spastic conditions of the colon and rectum should produce cqua or ^ 
results than operative interference with these nerves especially in combina 10 
psychotherapy. 
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[June 26 , 1943 ] 

Meeting at Princess Mary’s R.A.F. Hospital 
Skin Grafting in the Treatment of Wounds 
By Archibald H. McIndoe. F.R.C.S., F.A.C.S. 

The early application of skin to anv raw surface is as important as the early immobili- 
zation of a fractured bone. This 'is true whatever the nature of the wound, and 
wherever it may occur. Though it is widely believed that the only variety of wound 
meriting a skin graft is an extensive superficial soft tissue injury with loss of skin, the 
most important results follow quick healing in compound injuries involving tendons, 
bones, and joints. It is precisely in the field of orthopedic surgery that the value of 
early skin replacement should be' fully appreciated and more widely practised. The day 
has passed when healing of extensive' skin losses by scar tissue should be countenanced. 
Treatment of this sort is a surgical crime. The inevitable results of slow healing, par- 
ticularly in areas of functional importance, arc contractures and deformity, deep fibrosis 
of muscle tissue, obliteration of tendon sheaths, periarticular fibrosis with loss of move- 
ment in joints, and decreased excursion and power in muscles. The advantage of quick 
epithelialization is that the progressive fibrotic organization which constantly occurs in 
an open wound and in the tissue lying beneath it is immediately converted into a 
process of resolution and absorption of inflammatory exudate with resultant tissue 
softening. Intact skin is the only efficient barrier to the entrance of infection. 

Provided there are no deep foci of infection established in the tissues the sooner a 
skin covering is obtained the better. Even if it is a temporary covering to he replaced 
later by another type of graft for functional or cosmetic reasons, its early successful 
use will sometimes avoid weeks of pain and suffering and possibly a lifetime of dis- 
ability and disfigurement from scar tissue contraction or chronic ulceration. 

Types of skin loss resulting from injury '. — («) Traumatic loss of skin resulting from 
missiles, explosions, high speed crashes or surgical excision. (6) Burns; thermal, 
chemical or electrical. The differences in extent, character, and behaviour of these two 
types are at once obvious to any surgeon of experience. 

(a) Skin loss due to trauma is usually fairly limited in extent and is often associated 
with muscular, bony, or visceral injury. Extensive skin loss from trauma usually means 
equally extensive deeper damage and death. Furthermore the skin loss is practically 
always full thickness, is well defined and when the wound is excised at once a clean 
healthy base is left. With control of infection there is an immediate tendency to rapid 
epithelialization, and normal healing. An exception to this general rule is the partial or 
total “degloving” of arm or leg following crash or run-over accidents, the clinical course 
of which is allied to the severe third degree burn. The more rapid improvement in the 
genera! condition of patients with traumatic losses of skin accounts for their more effective 
epithelial response, but also the localized nature of the loss makes treatment of the raw 
surface more efficient. Rest and immobilization, for instance, are more easily obtained. 

(b) Third degree burns involving the entire thickness of the skin are the most common 
and important source of raw surfaces in war and peace. These differ from traumatic 
skin losses both in extent and clinical behaviour. They may involve large areas of 
the body surface and must always pass through an initial periocl of superficial sloughing 
before a clean base can be obtained. During this period o'f delay, the general condition 
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microscopicallv, and notablv in a patient suffering from rectal bilharziasis (schiucbo- 
miasis) it mav contain ova of Bilharzia mansoni; where a chronic amrebic dysentery i> 
present E. histolytica may be found. 


Dr. F. Parkes Weber thought that the normal reflex mechanism of defecation was 
much more easily disordered in some individuals than in others. He wondered t at 1 
was not even more frequently damaged, as the temptation to neglect the calls ot 1 a ur 
(hurry to begin the morning's work or pleasure. &c) was often very great. ® V 
whom the calls were usually somewhat weakly felt, were likely to grudge t e 
in beginning their day’s programme. . J ue 

Paroxysmal proctalgia, he thought, was only one variety of pain in we use • 
to spasmodic contraction of unstriped muscle. He agreed that all possible re ex , 
causes (including prostatic) should be thought of before diagnosing paroxvsma p ■ s 
as idiopathic. Only a few individuals seemed to be born so constituted t in * 
life they suffer from many kinds of severe abdominal pains (apparently a lie . e 
like contraction of unstriped muscle) from no obvious exciting cause or only ‘ 5 
or emotional disturbance. 


Mr. Stephen K. Westman said that there was a close resemblance between the 

anatomy, physiology and certain functional diseases of the colon and rec ‘ ^ [p 

of the female reproductive organs. The occurrence of spasms m hot i < • - 1 ^ ^ 

inco-ordination between contraction and relaxation of sphincters under ]n nees in 

presacral nerve. In cases of spastic dysmenorrhcea there were egenera ,.‘ a ? on 0 f 
Nissl’s granules in this plexus which could be influenced by cestnn. -11 j, eItC r 

hormones in spastic conditions of the colon and rectum should pro 11 t ; on with 

results than operative interference with these nerves especially n 
psychotherapy. 
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Meeting at Princess Mary’s R.A.F. Hospital 

Skin Grafting in the Treatment of Wounds 

By Archibald PI. McIndoe. F.R.C.S., F.A.C.S. 

The early application o£ skin to anv raw surface is as important as the early immobili- 
zation of a fractured bone. This is true whatever the nature of the wound, and 
wherever it may occur. Though it is widely believed that the only variety of wound 
meriting a skin graft is an extensive superficial soft tissue injury with loss of skin, the 
most important results follow quick healing in compound injuries involving tendons, 
bones, and joints. It is precisely in the field of orihopatdic surgery that the value of 
early skin replacement should be fullv appreciated and more widely practised. The day 
has passed when- healing of extensive skin losses by scar tissue should be countenanced. 
Treatment of this sort is a surgical crime. The inevitable results of slow healing, par- 
ticularly in areas of functional importance, arc contractures and deformity, deep fibrosis 
of muscle tissue, obliteration of tendon sheaths, periarticular fibrosis with loss of move- 
ment in joints, and decreased excursion and power in- muscles. The advantage of quick 
epithelialization is that the progressive fibrotic organization which constantly occurs in 
an open wound and in the tissue lving beneath it is immediately converted into a 
process of resolution and absorption of inflammatory exudate with resultant tissue 
softening. Intact skin is the onlv efficient barrier to the entrance of infection. 

Provided there are no deep foci of infection established in the tissues the sooner a 
skin covering is obtained the better. Even if it is a temporary covering to be replaced 
later bv another tvpe of graft for functional or cosmetic reasons, its early successful 
use will sometimes avoid weeks of pain and suffering and possibly a lifetime of dis- 
ability and disfigurement from scar tissue contraction or chronic ulceration. 

Types of skin loss resulting from injury. — (n) Traumatic loss of skin resulting from 
missiles, explosions, high speed crashes or surgical excision. (6) Burns; thermal, 
chemical or electrical. The differences in extent, character, and behaviour of these two 
types are at once obvious to any surgeon of experience. 

(u) Skin loss due to trauma is usually fairly limited in extent and is often associated 
"ith muscular, bony, or visceral injury. Extensive skin loss from trauma usually means 
equally extensive deeper damage and death. Furthermore the skin loss is practically 
always full thickness, is well defined and when the wound is excised at once a clean 
healthy base is left. With control of infection there is an immediate tendency to rapid 
epithelialization, and normal healing. An exception to this general rule is the partial or 
total “degloving” of arm or leg following crash or run-over accidents, the clinical course 
of which is allied to the severe third degree burn. The more rapid improvement in the 
general condition of patients with traumatic losses of skin accounts for their more effective 
epithelial response, but also the localized nature of the loss makes treatment of the raw- 
surface more efficient. Rest and immobilization, for instance, are more easily obtained. 

(b) Third degree burns involving the entire thickness of the skin are the most common 
und important source of raw surfaces in war and peace. These differ from traumatic 
th J osses 'n extent and clinical behaviour. They may involve large areas of 

me body surface and must always pass through an initial 'period of superficial sloughing 
More a clean base can be obtained. During this period o'f delay, the general condition 
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of the patient may have deteriorated owing to sepsis and toxic cachexia, or to protein 
an semoglo m leakage from the raw surface itself. Hypoproteimemia and anemia 
are potent factors in slowing up epithelial growth. 

Healing of raw surfaces . — Speedy epithelialization of wounds due to trauma or to 

urns is largely determined by the situation and extent of the skin loss, the degree of 
tmolvement of deeper structures, the degree and type of local infection-, and the general 
condition of the patient as well as the kind of treatment adopted to control the infection. 

t et things being equal, the rate of normal epithelial spread is a constant for various 
parts of the body decreasing from the head downwards. At its best it is about 0-5 mm. 
per day (Howes, 1943). It is least rapid in the lower leg and foot. Hence the volume of 
the blood supply is a dominant factor. The longer a raw surface is exposed the poorer 
the blood supply to the proliferating epithelium and the slower the rate -of growth, 
ihis is especially noticeable at the central point of a healing surface where the granu- 
lations have been exposed for the longest period. The last few square centimetres of 
exposed surface are always the most difficult to epithelialize. A granulating surface 
showing a strong spontaneous healing tendency should be smooth, salmon pink or red, 
firm and flush with the general surface or slightly depressed below it, and painless to 
touch. Its margins should be surrounded by a bluish-white film of epithelium growing 
centripetally and attaching itself to the granulations in its progress. Daily observation 
of the rate of creeping epithelialization by direct measurement will after a few days 
give one an idea of how long the process may be expected to take and whether grafting 
is advisable. The type of superficial exudation is also of importance; ideally it should 
clot, forming an almost clear jelly' after standing for a few minutes. Its bacterial and 
leucocytic content should be limited to saprophytic organisms and a few polymor- 
phonuclear leucocytes. ' ’ 

Infected raw surfaces present painful, soft, nodular, exuberant greyish-yellow granu- 
lations exuding frank pus which covers the surface in a creamy layer. There is little 
or no epithelial response at the edges and later reduplication of the epithelium occurs 
which fails to adhere to the granulating base. The causes of the infection, are usually 
obvious and in order of frequency are as follows: 

(1) Superficial secondary infection introduced by surgeons, nurses, or the patient 
himself and usually a haemolytic Staphylococcus aureus , a haemolytic streptococcus 
B. proteus or B. pyocyaueus. 

(2) Retained foreign bodies, sloughs and sequestra, especially in deep undrained pockets 
in the wound due to inefficient primary debridement and excision. 

(3) The trauma of dry or alleged wet dressings frequently removed together with 
the growing epithelial edge and the surface of the granulations. 

(4) The trauma of antiseptics more harmful to the surface than to the organisms 
implanted therein, e.g. silver nitrate, phenol. 

It still remains true that a clean wound handled without trauma heals rapidly and 
a dirty one treated roughly does not, that free drainage is essential and that a “closed 
method of treamient which favours underlying sepsis and sodden, infected dressings 
does not favour rapid healing. If healing is painfully and slowly achieved in these 
circumstances the scar epithelium may break down again under the slightest trauma 
or thicken to form unstable keloid tissue. 

The diagnosis of the extent of skin loss . — This is of the utmost importance. I he 
bursting effect of a missile may produce a gap out of all proportion to the actual skin 
loss. Hence rapid healing in apparently' extensive losses mav be entirely due to the 
re-establishment of normal tissue tension when reactionary oedema has subsided. It is 
often claimed that epithelialization is rapid under plaster whereas the truth is that the 
skin edges have simply re-aligned themselves under favourable conditions of rest and 
immobilization, and what was at first sight a true skin loss is in fact a disruptive effect 
of the injury. One of the most common mistakes to be seen in hospitals to-day b 
persistence in the use of a plaster case in compound limb injuries in an effort to obtain 
epithelial healing months after its real function has been fulfilled. It cannot be too 
plainly stated that while a plaster case is an excellent medium for the growth of granu- 
lation tissue and the repair of bone, it is a poor milieu for skin. When" the bony lesion 
is satisfactorily dealt with the plaster should be removed forthwith and the skin loss, 
then clearly determined, made good by- a skin graft of the appropriate type. By careful 
measurement of the initial injury’ in comparison with the intact side an accurate estimate 
of the true skin loss can usually be made. 

Exposed deep structures .- — It goes without saying that every wound should be sub- 
■ rted to a careful toilet bv excision of all damaged and non-viable tissues such as 
jnuscle fascia tendons or bone. If, however, otherwise healthy tendons and bone 
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are exposed for very long, additional sloughing and sequestration will soon occur before 
they can be covered by granulation tissue (Kitlowski, 1941). These structures are 
unfavourable bases for free grafting, hence pedicled flaps applied immediately have a 
considerable field. Probably all explosive wounds of the hands exposing localized areas 
of bone, tendon or involving joints should be treated with pedicled abdominal flaps. Only 
by quick healing obtained in this way can function in what remains of the hands be 
preserved. 

The site of the shin loss. — The relative importance of the area of skin lost is, of course, 
entirely dependent on the site of injury and the function of the part. Thus a square 
inch lost from an eyelid may produce rapid ectropion with exposure of the globe, corneal 
ulceration and loss of vision. The same amount lost from the dorsal or ventral surface 
of an intcrphalangeal joint may mean absorption and disruption of the extensor tendon 
in the former case or a severe contracture in the latter, with the production in both cases 
of a practically incurable flexion deformity of the finger. Other sites of functional 
importance where minimal skin loss is serious are the extensor and flexor surface of the 
hand, over the tendo Achillis and os calcis and in the neighbourhood of flexures and 
poorly protected joints such as the elbow. At all these places early skin replacement is 
imperative if functional disabilities arc to be avoided. Elsewhere in areas of non- 
functional importance the matter is not so urgent. In general, raw surfaces in these 
areas larger than the palm of the hand should Ire grafted, particularly if they are more 
or less circular in shape. Long narrow defects often heal rapidly from the sides. 

Immediate versus delayed grafting. — In both burns and traumatic injuries a skin 
graft may be applied immediately, or after excision of tire wound. In most instances, 
however, and particularly with burns, delayed grafting is the method of choice after 
infection has been controlled and a satisfactory granulating surface has been produced. 
But wherever possible the immediate use of a skin dressing is to be preferred. Ideally 
the treatment of a wound with loss of skin would involve the immediate regrafting of 
the actual piece lost after suitably preparing it as a free graft (fig. 1) (Jay es, 1942). This 
is sometimes possible and is always worth attempting. But under the imperfect con- 
ditions of war early treatment should consist of careful cleansing, excision of all damaged 
and non-viable tissue whatever its nature, bactcriostasis with sulphonamide, followed by 
the application of the appropriate skin cover, light pressure and immobilization of the 
part. Ligatures arc limited to the larger blood-vessels and all tension is rigorously 
avoided, particularly by deep or superficial sutures. In superficial wounds of the face, 
trunk or limbs or those in more extensive dcgloving accidents of the extremities, a 
simply applied and perforated split skin graft is imperative. In compound fractures of 
the limbs the graft can he used after excision of the wound and before its encasement 
in plaster. Explosive wounds of the hands with localized exposure of tendons, bones 
and joints require some designed form of abdominal pedicled flap. Only in fairly 
localized third degree burns and in areas of non-functional importance is it possible 
to use an immediate graft because one cannot be sure of the exact depth of the burn 
when it is first seen. Immediate grafting is determined by the degree of wound 
infection and this by the time interval which has elapsed since injury. Twenty-four 
hours is permissible with facial wounds, correspondingly less in the trunk and extremities 
(Mclndoe, Fry and Shepherd, 1943). With efficient first-aid treatment, however, the 
essence of which is protection against secondary infection, immediate grafting has been 
undertaken as much as four davs after infliction of the wound. 

Delayed grafting means the application of a skin covering to a prepared granulating 
surface. Speed in the preparation of such a surface is essential in order to prevent the 
excessive formation of that thick basic layer of fibrous tissue which is eventually so 
crippling from a functional standpoint. Thus a traumatic skin loss, free of sloughs from 
the beginning and treated by an open method should be ready for grafting in seven to 
ten days. Granulating surfaces developed under plaster usually require a further five 
to seven days sterilization though occasionally they may be dealt with immediately 
the plaster is removed. Practically all third degree burns treated by the saline, sulphanil- 
amide and tulle gras method should receive their initial grafts between the third and 
fourth week. 

The control of infection and the conditioning of the granulating surface. — It is gener- 
? ■’ a g re ed that the quickest method of preparing a granulating surface for grafting 
15 bv saline and half-strength eusol pressure dressings applied frequently and atrau- 
matically with tulle gras applications to prevent adhesion of the gauze "packs to the 

eucate proliferating surface (Mclndoe. 1941, 1942). This is true whether plaster is 
am'l or not - Specific antiseptics may be necessary in certain instances, e.g. sulphanil- 

wde, sulphathiazole and proflavine powder for staphylococcal and streptococcal infection 
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or penicillin and propamidine for sulpha nilnmidc-rcsistnnt organisms. !° 0 acetic acid alter- 
nating with sulphanilamide ponder is useful for Ii. pyocyanens but this organism is 
difficult to eradicate by any known method. The two organisms to be most feared arc a 
htemolytic Staphylococcus aureus and a sulphanilamidc-resistant htemolytic streptococcus. 
Experience shows, however, that it is unnecessary and indeed impossible to produce a 
surface completely free of all these organisms. What is necessary is to reduce the total 
bacterial Horn to a point where a graft will take. Moreover of the five or six common 
bacteria infecting a given surface it is not sufficient to eliminate one or two leaving the 
remainder to flourish. Any organism capable of producing pus sufficiently rapidly to 
lift a graft from its bed during the first twenty-four hours will prevent its take. The 
practical requirement falls far short of complete sterilization. An accurate knowledge of 
all the bacteria present is of great value as a guide to the specific treatment to be adopted 
but only clinical experience founded upon the appearance of the raw surface and the 
character of die discharge can determine the correct time to apply skin grafts. The 
bacterial count, for instance, is often misleading. The most reliable guide is the con- 
dition of the healing edge and its rate of spread. If this is proceeding normally the graft 
will almost certainly take. Skilful and devoted nursing carried out under aseptic 



Kgmie are more important than anv magical application from a bottle. Dry heat, tiltra- 
'lolet or infra-red lights, silver nitrate pencils or caustics should never be used. They 
a re wrong in principle and do far more harm than good. The quality of a conditioned 
ra ''i surface depends most of all on the quality of the Sister in charge of the ward in 
"inch the patient is treated. 

Varieties of skin grafts and indication for their use. — The five varieties of skin grafts 
«T» m tllc tre atment of wounds are: (1) Small deep grafts (Staige-Davis, 1930). 
h: .Postage stamp” grafts (Gabarro, 1943). (3) Thin razor grafts (Ollier-Thiersch), 
fia ' IC : razor grafts (dermo-epidermal, intermediate or split skin grafts). (5) Pedicled 


a 0 Small deep grafts. — Small cones of skin removed under a local anaesthetic from 
n inconspicuous site are applied directly under pressure to clean granulations. They 
and S1St thickness skin at the apex, epidermis and dermis in the midperiphery 

e P'dermis alone at the edges. They should be 2 -to 3 mm. in diameter and are 
_P> ced mathematically over the raw surface not more than 1 cm. from each other. The 
ssure is removed in three days and the original cleansing treatment of the raw surface 
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5' 0a ' csccncc °f the grafts should be complete in three weeks. Their field 
t i. . ?. ss , IS no " ' crv wide. f hey are suitable for all extensive raw surfaces on the 
, , 1 1IT *hs where continuous sheet grafts are difficult to obtain or where their 
] \ment would be associated with risk to the patient (fig. 2). Small deep grafts 
ore cxcc ent diainagc for the incompletely sterilized surface and so allow of an 
car tei ana surer take. The immediate cosmetic result is not pleasing but the ultimate 
appearance ts satisfactory and the cover is stable. They should not be used on the 
an s or race or in the neighbourhood of exposed tendon, bone or joints where a 
mote vital and elastic type of covering is desirable. 




21,4,43 


27' 4. 43. 


10.5.43 


i .it s. 


17.5.43 


5.6.43 


16* o#43 


IG. 3. — Severe’ ord’degree^b urn of entire_head. 

1. 4th day. 2. 10th day. eginning ectropion both lower lids). 3. 23rd day : AH sloughs removed. Xovr 
ready for split skin grafts. 4. 30th day : Good result from grafts. 5. 4Sth dav : Head and face complete!! 
healed ; marked upper and lower ectropion. 0. 59th day : Both upper lids grafted with relief of upper ectropion. 

(2) “Postage stamp” grafts . — These are simply to 1 in. squares of split skin cut with 
a razor arranged on a piece of tulle gras leaving gaps of '/ 3 in. between squares for 
drainage purposes, and applied direedy under pressure to the granulating surface. They 
combine the virtues of the small deep graft from diis point of view with the advantages 
of the continuous sheet graft. They are not so economical of skin as die former but 
give a better and quicker cosmetic result. They are commonly used in burns on the 
backs of the hands and elsewhere where diere is doubt about the take of a split skin 
continuous graft. Their treatment is identical with that of the small deep graft. 
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CI ,. 1 „ O richt hand: Immediate graft after preparadon of g^ulati 0 ns,strein^occa!^ifecuTOJt_Hprecn' i _ 

FIG. ob.— 1, -. a.ngnt mn 5 , 6 , left hand : Immediate graft. Streptococcal intecuon strn p 

; ” f ^ uc ^g{^ ~w Sd secondary grafts necessary. Note poor functional result m the hand. 
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(2) Thin razor grafts (Epidermal grafts).— Epidermal grafts cut front the inner side 
of the upper arm in a continuous sheet with a razor arc almost entirely restricted in 
traumatic surgerv to the eyelids for the relief of cicatricial ectropion. In burns in this 
situation thev give excellent results, but in order to circumvent the severe degree of 
contraction to which thin grafts arc liable, the defect to be grafted must be over- 
corrcctcd bv at least 100% (fig. 3). 

(-1) Thick razor grafts (dermo-cpidcrmal— split skin grafts).— wherever a continuous 
sheet of split skin is desirable this is the method of choice. The graft is cut freehand 



FIG. 7.- 


-Compound fracture right ankle, with long skin inner aspect. 

from opposite calf. 


Chronic ulceration treated by cross-leg 1 j 


With a Blair knife, a Humbv razor (Humbv, 1936) or more amirarrfv i,„ r , 

Padgett dermatome (Padgett, 1939) and is' applied on tulle gras under nmssure m ,h & 
raw surfaces, and the pressure is released after five to seven 8 davs Th P e i t T '| 

always be perforated with a sufficient number of stab holes to allow dnimw If thouId 
Wood or pus from beneath it, this often making all the difference between I T’ 
loss and a complete take. It is the most satisfactory of all free grafts for the pktC 
Oct.-Orth 2* ' C grattS t0r thc c °wnng 
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areas being' dealt whli^bv^smill^e 1 ’ ' C " to T S . in \ b - v 6 in -> the larger non-functional 
tile head, face neck and hand ^ ^ raks ‘ it is the method of choice in all burns of 
case is used or not (figs! 3, 4, 5 a m ° St traumatic injuries whether a plaster 

structional problems ancf'dmh * Usuall J’ fal1 ‘"to the class of complicated recoil- 
capability ol the general nr nrtl, n cIe ’!S n and application are outside tile scope and 
X of immediate or delayed d-!n l ,:ctllc surgeon, they must be considered in any scheme 
points or poorly vascularized lN V* ny functionall >’ important areas, pressure 

bv a free skin^ nfr • faCes i' Crnand a more wtat skin cover than that afTorded 

blood supply at die earli^'r 5 ty ?, e ; Exposed tendons, bones and joints require a fresh 
ment if thev are n • possible moment. They must receive rather than give nourish- 
the'pan th ELel'° SU , rV,VC a , nd ": ith their sur 'ival preserve movement and* function in 
that the natienr - S '^"- S t . la 5 tbc use °i a pedicled flap is often too long delayed and 
to get free grafts T r r / or months on end while unavailing efforts are made 

dealt with nnlv In- »i? C ’ i^n C ] n .‘ Ca I -’ da P s are difficult to carry through and should be 
are; ' • t h° se skilled in their use. ■ The prime indications for pedicled flaps 

bu^ocalized^ATr^f Tbe bands: Most explosive accidents cause more or less extensive 
skin The nre«f .. ,P arts the hand with exposure of joints and tendons and loss of 
vascularized d; '^ n v°^ m ° vement in what remains is of supreme importance. A 
a pedicled aid • n tbe 0n !.- v met bod of bringing blood to the devitalized part. Here 

Zm fi p ’r y " i,h * !l * e root °» *. 

1 njfkf l| fi "i i f S . ' 1 , nP 'i P,0 ' v i? 1 "'* ; Missile injuries of the rvrist and elbow joints with skin 
apnlication nf r lnm “ IIy accordin S to the Winnett-Orr technique, followed by the - 
a t 0 l a d f?r ° T d,ICC f delayed P £dickd fla P from the side, 
the fraer,,re fb ;• l Com P ound fractures of long hones with loss of skin: As soon as 
grafted Iw tP. • f f. Ct0n y l ! mt , ed the P Iaster should be discarded and the raw surface 
§i | f l quickest method. In most cases, and particularly over the tibia and 
waste of rfm S J / 3re - unc ? r . taia °' vln g to the poverty of the blood supply. It is usually a 
dkh,!/' tl l em - A cross ' k S or di «« Slaved flap from the opposite 
, T h soundcst method of supplying skin coverage. 

and* wn.t!dc 1Si r n ,.° f | k ' n arou . nd . the heel, plaster sores over the tendo Achillis 

/r 1(r 7) Frrr amfr ° ^ oot ar ? Slm ^ a . r ^y best treated by the cross-leg flap method 

seaiientJv nndfr ti S a m0 ^ t certain to fail and if they succeed often break down sub- 
ransTs enn nHrntS e ° f P T ^ surG and weight bearing. Tlie technique of pedicled 

necessary the total r" d n °' SL j lta , b , e for S eneral «se. A two- or three-stage procedure is 
Onlv n ’vm - mle invoIved bein g Six to eight weeks. The results are excellent, 

should he avoided „i' £ rfl "' sl,r fr, c f s ar< p abdominal tubed pedicles required and they 
down the ride of '• lel ? ever possible owing to the length of time taken to bring them 
,, ’ ' of cnculatory loss and the acrobatic positions involved in transit. 

how a* gfveii'T?, Can T bC f'' d , i th , at there is t0 ' da y an >' lack of technical knowledge as to 
cmainty 1 ' whatever U fh aCe- shoi f d be covered with its appropriate skin rapidly and with 
there anv ai-gnme t C S1Z , e tbc , .?. SS or tb< j mature of the underlying lesion. Nor is 
in orthoo4du- inim-Uc -° * a; desirablbt y °f quick healing. It is noticeable, however, that 
result that healin ■ 'matfficient attention is paid to this aspect of the lesion with the 
There is widne* ‘4 1S °, t j n grossly delayed and functional results heavily compromised, 
in order that S ' 1 ?- eed f ° r stron S? r co-operation between orthopedic and plastic surgeon 
J r vtn d pattern may receive the treatment to which he is entitled. The ortho- 
8 H Should make himself proficient in the use of the free skin graft in wound 
treatment. He should also be fully aware of the limitation of this method and the 
indications for the more complicated but often more satisfactory merhods of skin replace- 
ment requiring the help of the plastic surgeon. 
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The Problem of Fractures with Associated Burn Injuries: 
Principles of Treatment 

By Flight-Lieutenant D. C. Bodenjiam. R.A.F.V.R. , 

In the R.A.F., this combination of major injuries is due almost exclusively to flying 
.accidents. Bevond doubt the initial mortality is high, but once such cases reach a base 
hospital the recovery rate is in the order of '80%. A typical example of this combined 
injury is in a sergeant pilot notv in the Burns Unit, who has compound fractures of the 
right radius and ulna, simple fracture of the right and left shafts of femur, and subluxa- 
tion injury of the left knee-joint. The burns included second and third degree bum of 
face and neck, extensive third degree burn of both arms and forearms and both legs. 
His accident was in January and he is now well on the road to recovery. 

Transport of Patients and First-aid Treatment 

These cases should be rapidly transported to the nearest fully equipped hospital. If 
burns were the only injury the safe period for transfer would be up to six hours from 
the time of injury; with fractures and burn injuries this period is much less. 

With this in mind — the best results are obtained by covering of burnt parts simnlv with 
sterile dressings. Clothes should not be removed — they have been sterilized by heat. 
Immobilization of the fracture is of the utmost importance; the femur is the commonest 
serious problem and should be placed in a Thomas's splint with traction by a well-padded 
clove hitch or boot clip. 

The Problem Following Admission to Hospital 

Diagnosis . — 'Flic diagnosis of fractures in burnt patients is not easy. Such patients 
are often quite unaware of the extent of their injuries. The commonest fractures to be 
missed are those of the malar bone and maxilla, spine and foot. Complete examination and 
X-ray of any parts suspected are essential. 

Shock . — The surgical shock in these cases is a complex problem (Graph 1). With 




f ton 


GRAPH I. 


simple injuries the secondary shock is an early manifestation, the patient is transported 
shortly after the accident, reaching hospital an hour later with falling blood-pressure and 
is already in a state of shock. 

A case of major burns involving 15% to 20% total body area without other injuries 
''ill arrive in hospital six hours later with normal blood-pressure and pulse. His shock 
uevelops later— six to ten hours after the accident and may be as late as ten to twentv 
hours; the cause is leakage of plasma both from the surface of burns and, what is more 


%ioo7 P**»*w«;r HMno$L*atn 


658 


40 


Proceedings of the Royal Society of Medicine 

important, leakage into die tissues around and deep to the affected parts. The gross oedema 
witch develops can account for many pints of fluid. This loss to the circulation causes a 
niniked increase in blood concentration as shown by fall in blood-pressure and rise in 
haemoglobin. The shock in the combination of injuries under discussion presents earlier 
and lasts longer than when the injuries occur alone (Graph 2). 
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2.- — Combined fracture and bum injury. 
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GRAPH 3. — Anaemia. 


Resuscitation . — Early and apparently successful resuscitation may be misleading and 
continued observation is necessary for a period of forty-eight hours. It is then improbable 
that further hatmoconcentration will occur. Intravenous resuscitation must be controlled 
by repeated blood-pressure and htemoglobin estimations. Only by these means can tbe 
general condition be accurately assessed. Rapid pulmonary congestion and death bate 
followed uncontrolled plasma transfusion. 

Experience in this Unit of most types of fractures associated with major burns of the 
fractured limb as well as of the other parts has proved that such cases can be adequately 
treated, though it is not claimed that the best treatment for the fracture can always be 
associated with best treatment for the burn. Some compromise may be necessary. 

Reduction by manipulation of fractured limbs which are burnt, particularly the thigh 
is often a procedure associated with shock. It has been the practice in such severe!' 
injured cases to ybe satisfied with one manipulation and approximate reduction unu 
with improvement in general condition it is possible, without risk, to improve position. 

Amentia . — At this stage the haemolytic anaemia common to all major burns will haic 
reduced the haemoglobin to some 70% or less. A blood transfusion whilst the patient >' 
under the anaesthetic is then a valuable measure. This anaemia is common to all serious 
injuries, but is a particular problem in these complicated cases (Graph 3). The eNCitin- 
factors are: (1) Severity of initial injurv and state of shock; (2) resuscitation with plasma, 
(3) infection of raw surfaces and wounds. 

Its treatment includes maximum diet with iron, ascorbic acid and vitamin B comp' eX 
in the form of yeast or marmite. 

Delayed healing of burn is observed if haemoglobin remains below 65%. 


Care of the Burns 

Cause of death . — The roxtemia of burns as described by Wilson and others — jaundice 
and fatty 7 degeneration of the liver — is very rarely seen to-day in cases treated by the 
recent non-coagulation methods. This and the great strides in resuscitation, the new 
conception of infection and treatment by chemotherapy have assisted in reducing the 
mortality. Even so, the principal cause of death in extensive burns after the fourth day 
is widespread surface infection. This can be reduced bv (a) Early covering of burnt 
surfaces with sterile dressings. (6) Early transport to Specialist Hospital, (c) Adequa 
cleansing and dressing of burnt surfaces. 

Thorough cleansing of the fresh burn can be carried out painlessly without genera 
anSS after a dose of morphia gr. / 4 to Deep burns are quite msensmve. 
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owing to destruction of nerve endings. Tile new synthetic detergent, cetyl trimcthyl 
ammonium bromide (Barnes, 1942, Lancet (i). 531), used as the cleansing agent in 1% 
aqueous solution is most satisfactory and when so used will materially reduce the incidence 
of surface infection. 

By such methods patients who arc too ill to take a general anresthetic may without 
being moved to the operating theatre receive efTective local treatment before infection 
can develop. All fresh burnt surfaces must be considered contaminated and so treated. 
Following the cleansing, the part is lightly “frosted” with sulphonamidc powder anti 
dressed with tulle gras, gauze and bandage. Firm pressure as advocated by Koch in 
America and others, will in conjunction with elevation of the injured part reduce the 
fluid loss and prevent excessive swelling. In cases of extensive burns onlv a' part of 
the total area should be exposed at a time; then with the utmost gentleness the least effect 
on the general condition is produced. 

Immobilization . — Manipulation of a fractured limb which is also burnt must be 
postponed until the latter has received this treatment. If the decision is made to plaster 
the limb then the dressings should lie thin. A heavily padded plaster defeats its own 
purpose. 

The immobilization of each case is a problem itself. The exact method will depend 
on the combined experience of the orthopedic and plastic surgeons. 

In the ease of the femur the choice is traction with removable' dressings for local 
therapy. This gives the most rapid healing for all burns. 

tins must not lie put through burnt areas for fear of bone infection. Therefore 
immobilization in plaster is necessary as it is in the case of most other fractures. 

With cases treated in plaster care must be taken that dressings are not so occlusive 
that if infection develops pus cannot escape. An artificial abscess cavity will make change 
of plaster at an early date essential whereas with free drainage it could have been 
avoided. It is worth noting that home-made plaster bandages are more absorbent than 
proprietary plaster bandages. 


Infection 


At even’ change of burn or wound dressing a swab should be taken for culture and 
the appropriate local treatment given. The following methods arc successful in this unit: 


Infection 


Treatment 


Str. hatmolyticus. 

Sulphonamide-resistant 
H. streptococcus. 

Staphylococcus aureus 
B. p yocyaneus 


Sulphanilamide powder applied as a light frosting, 
every 24 or 48 hours 

Penicillin in lanette wax and vaseline emulsion 
cream— strength 100 units per gramme applied 
every 24 or 48 hours 
Penicillin as above 
Sulphacetamide powder 


Penicillin is beyond doubt the most effective agent yet produced for this purpose. 
It is at least 50 times more effective than sulphonamidc. It is quite non-toxic. This is 
amply proved in 100 cases treated in this Unit. 


Chemotherapy 


Local . — The use of sulphanilamide as a local application to extensive raw areas is 
not without risk. In one case of third degree granulating burns of both legs a blood 
level of 15 mg.° 0 was recorded on account of rapid absorption. The less soluble sulphathi- 
azole is safer in such cases. 1 


General . — It is considered justifiable to give severe cases of burns a course of a 
sulphonamide if infection of the injuries has begun to produce deterioration of general 
condition. It is not given as a routine to all patients, nor would experience junifv it 
The choice is sulphathiazole, given by mouth in doses of 2 g. stat. and 1 g four-hourlv 
up to 20 g. 

Fluid balance. The keeping of a fluid balance chart during the seven davs following 
the accident is essential. An intake of 120 oz. per dav should be aimed at with 3 
minimum urine output of 60 oz. ' a 

Vomiting in burns is very rare. It has not been a problem in anv of the first 100 case* 
of major burns treated in this Unit. ' cases 


Fourth week, healing.— J he aim is grafting of third degree burns 


as soon as possible. 
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impoitant, leakage into the tissues around and deep to the affected parts. The gross oedema 
" , ,' e °P S c *l n account for many pints of fluid. This loss to the circulation causes a 

mat ed increase in blood concentration as shown bv fall in blood-pressure and rise in 
laanoglobin. The shock in the combination of injuries under discussion presents earlier 
and lasts longer than when the injuries occur alone (Graph 2). 
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GRAPH 2. — Combined fracture and bum injury. 


GRAPH 3 . — Anaemia. 


Resuscitation . — Early and apparently successful resuscitation may be misleading and 
continued observation is necessary for a period of forty-eight hours. It is then improbable 
that further hxmoconcen trot ion will occur. Intravenous resuscitation must be controlled 
by repeated blood-pressure and htemoglobin estimations. Only by these means can the 
general condition be accurately assessed. Rapid pulmonary congestion and death have 
followed uncontrolled plasma transfusion. 

Experience in this Unit of most types of fractures associated with major burns of the 
fractured limb as well as of the other parts has proved that such cases can be adequately 
treated, though it is not claimed that the best treatment for the fracture can always be 
associated with best treatment for the burn. Some compromise may be necessary. 

Reduction by manipulation of fractured limbs which are burnt, particularly tire thigh, 
is often a procedure associated with shcck. It has been the practice in such severely 
injured cases to ;be satisfied with one manipulation and approximate reduction until 
with improvement in general condition it is possible, without risk, to improve position. 

Anaemia . — At this stage the haemolytic anaemia common to all major burns will hare 
reduced the haemoglobin to some 70% or less. A blood transfusion whilst the patient is 
under the anaesthetic is then a valuable measure. This anaemia is common to all serious 
injuries, but is a particular problem in these complicated cases (Graph 3). The exciting 
factors are: (I) Severity of initial injury and state of shock; (2) resuscitation with plasma. 
(3) infection of raw surfaces and wounds. 

Its treatment includes maximum diet with iron, ascorbic acid and vitamin B comp ^ 
in the form of yeast or marmite. 

Delayed healing of burn is observed if haemoglobin remains below 65° 0 . 


Care of the Bern’s 


Cause of death . — The toxaemia of burns as described by Wilson and others jaun >c 
and fatty degeneration of the liver — is very rarely seen to-day in cases treated by 1 
recent non-coagulation methods. This and the great strides in resuscitation, the nm 
conception of infection and treatment by chemotherapy' have assisted in reducing 
mortality. Even so, the principal cause of death in extensive burns after the tourt i 
is widespread surface infection. This can be reduced by («) Early covering of r 
surfaces with sterile dressings. ( b ) Early transport to Specialist Hospita . (c) / cq 

cleansing and dressing of burnt surfaces. 

be carried out painlessly without general 
Deep burns are quite insensitive. 


Thorough cleansing of the fresh burn can 
anaesthesia after a dose of morphia gr. % to / 3 . 
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Air Arthrography in the Diagnosis of Internal Derangement of 

Knee-Joint 


By Flight Lieutenant E. W. Somerville, R.A.F.V.R. 


Air arthrography in the diagnosis of internal derangement of knee-joints lias been 
used sporadically for some vears but has never been widely accepted owing to the absence 
of a standard technique and the difficulty in the interpretation of the radiographs. Recently 
Cullen and Chance in a review of 32 patients examined in this way reported a hign 
percentage of correct diagnoses subsequently confirmed bv arthrotomv {/hit. /. Stirg., 19-13, 
30,241). 

In the present series, 30 patients were examined in two and a half months. There was 
no particular selection. All those suspected of having an internal derangement of the 
knee-joint were examined hv air arthrography. Some had obviously torn cartilages, others 
were less obvious and some very doubtful. 

The technique employed was based upon that described by Cullen and Chance. The 
leg received a twenty-four-hour skin preparation, the knee was then filled with air which 
had previously been passed through a cotton-wool filter. Air was injected until there 
was' very definite positive pressure in the joint. The amount required varied from 80 to 
120 c.c. A firm bandage was applied above the knee to empty the suprapatellar pouch 
as far as possible and three glancing views of each cartilage were taken to show the 
anterior, middle and posterior portions and finally, a lateral view through the back of 
the knee-joint with the knee in full flexion. In order to obtain satisfactory views the 
X-ray tube must he centred exactly over the joint and the side of the joint being examined 
must he opened up as far as possible. This was done by forcibly abducting or adducting 
the tibia on the femur with the knee slightly flexed over a curved cassette while the radio- 
graph was being taken. A 12 in. sinus cone was used kV. 50, ma. 60. Time of exposure 
0-4 sec. 

Of the 30 knees examined 21 came to operation and in the remaining 9 no lesion 
was found on arthrography and clinically they were very doubtful. 

Of the 21 which came to operation the arthrograms of 3 of them were useless owing 
to the presence of fluid in the joint which obscured the cartilages. In the remaining 18 
the findings at operation confirmed the arthrography findings though in 3 cases the 
exact type of lesion was not diagnosed prior to arthrotomv. In 15 cases the exact lesion 
could be diagnosed from the arthrogram without difficulty. Reactions were seen in 8 
knees. They were slight in 6 and consisted of a synovial effusion. Moderately severe in 
2 with pain for twenty-four hours and effusion. Every' reaction cleared up within a few 
days. In each of these knees a synovial effusion was present before the arthrogram was 
done. This appears to he a definite factor in the causation of reactions. 

Some slight discomfort was complained of by the more apprehensive patients but the 
more phlegmatic ones had no symptoms. . 

The following slides were shown: 

(1) Normal medial cartilage (fig, 1). 

(2) Normal lateral cartilage, anterior part (fig. 2). 

(3) Normal lateral cartilage, posterior part (fig. 3). 

(4) Normal medial cartilage, posterior part with knee fully flexed. 

(5) Knee fully flexed, posterior horn, medial cartilage detached from tibia (fig. 4). 

(6) Bucket handle medial cartilage (fig. 5). 

(7) Bucket handle tear, secondary split in peripheral rim. 

(8) Posterior horn tear without displacement (fig. 6). 

(9) Very small posterior horn tear (fig. 7). 

(10) Peripheral detachment of cartilage, medial (fig. 8). 

(11) Peripheral detachment of cartilage, lateral. 

(12) Small cartilage tear and loose body. 

Thus a variety of cartilage lesions can be demonstrated by air arthrography. In the 
present series 18 positive diagnoses were made by arthrography and proved by arthro 
tomy. How many of the negative arthrographies were correct it is impossible to > sav yet 
but in a negative arthrographies the knees were explored because of strone clinical 
evidence, and no lesion was found. 6 


To summarize: These figures confirm (1) that lesions of menisci can be demonstrat 
by arthrography and (2) that a negative arthrogram throws doubt on the validity of 
positive clinical diagnosis. In such circumstances operation should be avoided until t 
knee has been given a further trial. avoided until t 
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By the fourth week the sloughs should have separated and granulation be (it to receive 
the grafts. Second degree burns unless heavily infected arc never a problem at this 
stage — they are always healed. 

Control of surface infection by local sulphonamides or penicillin prior to grafting is' 
the treatment of choice at this stage, but may not be possible owing to the fractures. 

Healing . — There is no question that the healing of epithelium is slower under plaster 
in the presence of infection. Successful grafting under plaster in the absence of infection 
is a valuable measure. In the presence of infection local treatment through a window 
in the plaster for at least a week is probablv necessary, and then curettage of the granu 
lations prior to grafting will give good results. 

Grafts . — The use of sheet grafts on these cases is frequently most disappointing. 
The multiple or pinch-type of graft is to be preferred. The most rapid method ot an 
ing any extensive area and a method which has been used successfully m this 
for over eighteen months is to cut a sheet graft (fig. 1), and divide this into small pie * 
(fig. 2). If the graft is laid on tulle gras, this is easily handled — the small squares o g • 

(', in. square) are stuck to it, and laid on a large piece of tulle gras the size of the " 



FIG. 7. — A larger area treated in the same way. Fourth day after operation. 

days later. 


This had healed complete!* fi' e 


(fig. 3). The whole is applied to the granulating surface and such a techn q 
high rate of success (figs. 4, 5 and 6). healed 

If the grafts are applied at distances of one-fifth inch apart, the whole ai 
within ten days under normal conditions (fig. 7). * ^ fibrous 

Long delayed healing in burns is almost a disaster. A vast Vessels that pene- 

tissue is laid down in horizontal sheets, strangulating the few ^Tension are set 
trate it, and as the fibrous tissue matures contracture occurs. I Ian 

up splinting the joints and limiting movement. Cracks 

Epithelialization is long delayed and when it occurs it is thin 

an ^ which are skin grafted during the fourth or fifth week never present these 
problems. 

. .. i j been described } 

Postscript. — Since this article was written a similar me M ‘ j s not new 

losTSCiui principle of multiple small g the 

Ga i arr ° ^escribed^ twenty vears ago by Steele aW others. It >s pointed o* U. r 
A radWac^e grafts Imre closely than Gabarro. 
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Contractures of Fingers and Toes After War Wounds 

Bv Flight-Lieutenant C. M. Squire, R.A.F.V.R. 


I I'uoi’osk to emphasize the common preventable deformities; to discuss the methods 
tve use in an attempt to prevent them, and their treatment when they do arise. 

The causes of digital contracture arc: Muscle spasm; soft tissue damage; injuries 
to tendon, muscle and nerve; joint and bone injuries. All of these, of course, augmented 
by the associated pain on movement, and possibly complicated by wounds; particularly 
if these wounds are infected, leading to the matting together of muscles and tendons 
with fibrous tissue. , Then', of course, there is the elfect of gravity, particularly in the 
toes; and, a separate entity but often associated with this, prolonged swelling of digits. 


Prevention. — First: By the effective treatment of the local causes. Relief of muscle 
spasm by adequate immobilization; proper surgical treatment of wounds; and all possible 
measures to combat infection, particularly free drainage; correct posture, again immobili- 
zation, and full use of skin grafting. The early and accurate reduction of dislocations and 
fractures, and careful assessment of the state of healing at which mobilization can 
safely be commenced; elevation of the limb in the early stages of injury and later the 
avoidance of prolonged dependency in severe or infected injuries. 

As a corollary to all these, correct general plaster or splinting technique. Inadequate 
immobilization* is useless. Unnecessary over-splinting will impede activity; while in- 
correct position leads to the worst of deformities. 

Second — and this is the very key locking the door on preventable contractures bv 

determined, sustained, and very' frequent active movements of all digital joints as soon 
after injury as local or general condition permits. It must be remembered that manv 
contractures do occur when there is no warrantable predisposing cause at all. Whatever 
the contributory factors the cause is neglect — neglect of exercise. 

• Third: Active movement in all directions cannot always be performed. In such cases 
each uncontrolled joint should be put through as complete a range of passive movement 
as possible without pain, or without strong resistance if there is no sensation, twice a dav. 

But, it is impossible to over-emphasize that it is the active exercise that is all-important 
Occupational therapy for the toes would be a fine innovation, even if the standard of 
needlework did fall! 


One of the most important duties of our trained Rehabilitation Orderlies is to s e e 
that no avoidable digital contracture occurs. They are taught to ensure that for five 
minutes of every hour of the day, every suitable patient shall perform active exercises 
appropriate to his condition; and in each case, on each occasion, full digital exercises are 
included. A trained Sister can supervise these exercises as long as the enlightened and 
keen co-operation of the patient is obtained. ‘ ~ " ' 

Finally : Splinting in the prevention of contractures is necessary where active muscle 
power is unable to maintain a neutral position. Splinting in digital conditions should 
aid weak and inactive muscles to maintain joint equilibrium. It should oniv be a corolhrv 
—it should never impede active, or permanently occlude passive movement It is h.?r 
as wrong to hinder active toe flexion by a toe platform on a plaster cast as it is ,7> 
prevent acme finger flexion by some rigid splinting. 


Types . — What are the more common preventable digital contractures- 

To mention a few : There is the typical "claw" hand or foot due to over-action of the 
long flexors and extensors, and to intrinsic muscle weakness- so nrnne 77 ? ,, c 
treated burns of the hand. There are the fixed extended finVers in, I f r ln . 1 ! 1 ' 
splinting in malposition. Both these deformities are of suc^traeic Venifi ^ t0 - ng ,' d 
hand. Then there are the fixed flexion contractures such a hillrini f ? ,n the 
motility when they occur in the toes. ' " nc!rance to subsequent 
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FIG. 1. FIG. 2. FIG. 3. 

FIG. 1.— Normal medial cartilage. 

FIG. 2. — Normal lateral cartilage anterior end. 

FIG. S .’ — Normal lateral cartilage, posterior part. Popliteal sheath filled with air (A». 



FIG. 4. FIG. 8. FIG * 

FIG, 4.— Lateral view; knee fully flexed. Cartilage seen drawn out of back of joint. 

Posterior hom detachment from tibia. Medial. 

FIG. 8 . — Shows peripheral separation, medial cartilage. 

FIG. 9. — Shows split in posterior part of medial cartilage at (A). 



FIG. 5. 


FIG. 


FIG. 0. 


FIG 5 —Shows typical bucket handle tear, medial meniscus. (A) Bucket handle ,* (B) ° uter nro * 
fig" VI — Small posterior hom tear. Medial cartilage. 

Pjg' c Small posterior hom tear. No separation. Medial cartilage. 
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Treatment . — The aim of treatment is maximum function within the most useful range 
of movement. 

Active exercise is of paramount importance. Every muscle that can actively be used 
must be made to exert its maximum contraction in sustained efforts at frequent intervals. 
The duty of the Rehabilitation Orderly is now -to make sure that recovery by exercise 


shall progress as far as is possible. 

The premises for passive movement also of course hold good. 

Finally, what of the splint? We feel that the detachable flexible type of splint is almost 
always preferable. We do use rigid splints where necessary; usually closely moulded plaster 
slabs padded with felt and strapped in position. Such splints do prevent further de ornnt\ 
and when well applied can diminish it. But if constantly used they lead to stiffness an 
lack of tone in active muscles. 


We use detachable splints which exert a low tension, adjustable elastic pull agains 
particular deformity, and at the same time permit and encourage a full range ° a 
movements, aiding the weaker and inactive muscles to resist their more powerful opponen 
and maintain a balanced joint posture. 

We have found them of great benefit and very useful accessories in preventive treatment 

Conclusion. — These devices are submitted as a useful adjunct in the treatment of 
contractures and of such joint imbalance as is likely to lead to contractures, or a . . 
rate stiffness if rigid splinting is employed. 

I would like to reiterate the two paramount principles in preventing digital 
the daily full passive range of all digital joint movements, and, most ‘ ncv 

acquisition in all patients of a toe and finger “conscience —the conscience o ® 

of determined, repeated, unlimited active exercise of all their fingers and all t lei 
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